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8.5.‐Association  between  excessive  body  fat  and  eating‐disorder  risk  in  adolescents:  
The AFINOS Study. Med Clin (Barc) 2011; 136(14):620‐622 














































































































































Los  Trastornos  del  Comportamiento  Alimentario  (TCA)  son  enfermedades  mentales 
graves que se caracterizan por una actitud anormal hacia la comida implicando un cambio en 
los hábitos y conductas alimentarias del propio paciente. Estos trastornos se presentan en  la 
actualidad  como  un  importante  problema  de  salud  pública  en  países  desarrollados,  cuya 
prevalencia se ha visto aumentada de manera considerable en los últimos años, especialmente 
en  la  población  joven.  Los  factores  que  participan  en  el  desencadenamiento  y  el 
mantenimiento de los TCA son muy complejos. No se ha identificado una única causa, aunque 
se ha puesto de manifiesto que  factores psicológicos, biológicos  y  socioculturales, así  como 
cierta vulnerabilidad genética puedan influir en este tipo de psicopatologías. 





como  Agente  Preventivo  del  Desarrollo  de  Sobrepeso,  Obesidad,  Alergias,  Infecciones  y 







TCA  en  los  adolescentes,  especialmente  en  aquellos  con  obesidad  o  con  sobrepeso;  (iii)  el 
tiempo  de  ver  la  televisión  se  asocia  positivamente  con  el  riesgo  de  padecer  TCA  en  los 
adolescentes, independientemente del peso que tengan; (iv) no existe una asociación entre el 










Eating  disorders  (ED)  are  serious  mental  illnesses  characterized  by  an  abnormal 
attitude  toward  food  that  causes  the  patients  to  change  their  eating  habits  and  behavior. 
These  disorders  are  currently  a  public  health  concern  in  developed  countries  since  their 
prevalence  in  young  people  have  remarkably  increased  in  the  last  years.  The  factors  that 
contribute  to  the  onset  of  eating  disorders  are  complex.  No  single  cause  of  ED  has  been 
identified,  however,  known  contributing  risk  factor  include  psychological  and  biological 
factors, socio‐cultural influences and genetic vulnerability. 
The current PhD dissertation evaluates the possible  involvement of various factors on 
the  risk  of  developing  ED  in  Spanish  adolescents,  such  as:  obesity  and  excessive  body  fat, 
physical fitness, television viewing time and cognitive levels. 
Data  from  2  different  research  projects:  the  AVENA  (Food  and  Assessment  of  the 
Nutritional  Status  of  Adolescents)  Study  and  the  AFINOS  (Physical  Activity  as  a  Preventive 
Measure of the Development of Overweight, Obesity, Allergies, Infections and Cardiovascular 
Risk  Factors  in  Adolescents)  Study  were  used.  The  AVENA  and  AFINOS  are  cross‐sectional 
studies performed  in Spain from November 2000 to June 2002, and from November 2007 to 





or  obese  adolescents;  (iii)  TV  viewing  time  is  positively  associated  with  the  risk  of  ED, 
regardless of weight status ; (iv) no association between cognitive performance and ED risk in 







































































































Alimentarse es una necesidad primaria que  comparten  todos  los  seres  vivos.   El  ser 
humano debe comer de manera adecuada no solo para sobrevivir sino también para mantener 
un buen estado de salud y alcanzar un desarrollo físico y mental óptimo. Cualquier grupo para 
perpetuarse  en  el  tiempo  necesita  disponer  de  unos  mecanismos  que  garanticen  la 
consecución  de  este  objetivo,  y  por  esta  razón,  las  actividades  relacionadas  con  la 
alimentación, como  la producción, distribución e  ingestión de alimentos van a ser relevantes 




cuerpo  humano  y  sus  funciones  orgánicas.  Pero  los  alimentos  no  sólo  se  componen  de 
nutrientes necesarios para la supervivencia,  también  se componen de significaciones (Gracia‐
Arnaiz,  2000).  El  ser  humano  no  va  a  comer  todo  lo  que  encuentre  a  su  alrededor.  En  su 
necesidad de alimentarse, va a hacer elecciones en base a lo que prefiere, a lo que tolera, a lo  
que  considera  saludable  y  adecuado  según  su  religión  y  cultura,  y  a  aquello  que  puede 
conseguir.   De este modo, el ser humano después de siglos de sociabilización ha aprendido a  
elegir  y  seleccionar  los  alimentos,  a  partir  de  su  condición  como  persona  y  ser  individual 
(González de Pablo, 1992; Martínez‐Rincón & Rodríguez‐Cisneros, 2002). 
 
Desde  esta  perspectiva,  el  comportamiento  alimentario  del  ser  humano  se  mueve 









   Y es que en el avance de  los  siglos  la   visión de  la obesidad y de  la delgadez ha  ido 
cambiando  (Figura 1). Se ha pasado de  la obesidad como  signo de opulencia y prototipo de 




et al., 2006) que, uniéndose a  la búsqueda de  la belleza en  la delgadez  como  reflejo de  las 







desde  la  infancia  hasta  la  edad  adulta.  En  esta  etapa  se  produce  una  serie  de  cambios 




Durante esta etapa tienen  lugar cambios tanto en  la forma como en  la composición corporal 
(Tanner & Whitehouse, 1976) que es preciso asumir e incorporar en la autoimagen global. En 
un  periodo  relativamente  corto  de  tiempo  se  llega  a  alcanzar  el  50%  del  peso  corporal 
definitivo  (Bueno,  1996),  lo que  supone una  adaptación  a  las  necesidades  nutricionales del 
adolescente.  El  hecho  de  no  aceptar  estos  cambios  junto  a  las  presiones  externas  que  se 
reciben por parte de  la sociedad actual  (mensajes publicitarios pro‐adelgazamiento, modelos 




Los  TCA,  aún  reconociéndose  su  carácter  histórico  (Brumberg,  1988;  Bell,  1985),  se 
plantean  como  patologías  novedosas  que  se  asocian  a  sociedades  occidentales 




década  de  los  70  en  el  norte  y  centro  de  Europa,  Australia,  Estados  Unidos  y  Canadá.  En 





llega  a  la  conclusión  de  que  en  España  ha  habido  una mejora  significativa  en  cuanto  a  los 
estudios epidemiológicos con la implantación progresiva de diseños más adecuados (Peláez et 
al., 2010), pero por otro lado existe la necesidad tanto de un estudio nacional con metodología 
adecuada  como de estudios empíricos dirigidos a  identificar  factores de  riesgo y protección 
asociados al desarrollo y mantenimiento de los TCA. 
En  este  sentido,  los  estudios  AVENA  y  AFINOS,  ambos  desarrollados  en  población 
adolescente española entre  los años 2000‐2002 y 2007‐2008,  respectivamente, aportan una 
información  muy  valiosa  sobre  el  riesgo  de  desarrollar  TCA  y  los  factores  posiblemente 
implicados, lo que permite profundizar en el conocimiento de estas patologías. Constituyendo 




el  Fondo de  Investigaciones  Sanitarias  (Instituto de  Salud Carlos  III, Ministerio de  Sanidad  y 
Consumo) dirigido a evaluar el estado de salud y  la situación nutricional y metabólica de una 
muestra  representativa de adolescentes españoles para  tres  tipos específicos de patologías: 
obesidad, anorexia nervosa/bulimia y dislipidemia (Gonzalez‐Gross et al. ,2003). 
 
El  estudio  AFINOS  es  también  un  estudio  multidisciplinar  y  multicéntrico 
subvencionado por  el Plan Nacional  I+D+i del Ministerio  Español de  Educación  y Ciencia.  El 
principal objetivo de este estudio  fue  valorar  la  influencia del nivel de actividad  física en el 
desarrollo  de  ciertas  patologías  en  los  adolescentes  como:  obesidad/sobrepeso, 






se  estructura  en  varios  apartados:  el  marco  teórico‐conceptual  que  profundiza  en  los 
principales conceptos que engloban la tesis, los objetivos generales, la metodología, así como 
diversos  capítulos que  analizan de manera  individual  cada uno de  los  artículos que ha  sido 
escrito  en  referencia  a  los  temas que  en  esta  tesis  son  expuestos,  junto  con una discusión 








Estudio  Lugar  Edad  Muestra 
(n) 
Morandé (1990)  Madrid  X = 15  722 
Canals et al. (1990)  Barcelona  13‐14  520 
Raich et al. (1991)  Cataluña  14‐17  1263 
Carbajo et al. (1995)  Reus  13‐15  225 
Loureiro et al. (1996)  La Coruña  X = 16,7  607 
Morandé & Casas (1997)  Móstoles  X = 15  1245 
Ruiz et al. (1998)  Zaragoza  12‐18  4048 
Saiz et al (1999)  Asturias  13‐21  816 
Pérez‐Gaspar et al, (2000)  Navarra  12‐21  2862 
Martinez et al. (2000)  Gijón  14‐22  860 
Moraleda et al. (2001)  Toledo  13‐16  503 
Rodriguez et al. (2001)  Andalucía  14‐18  491 
Rivas et al. (2001)  Málaga  12‐21  1757 
Vega et al. (2001)  Castilla León  12‐18  2480 
Ballester et al. (2002)  Gerona  14‐19  1025 
Boletín CAM (2002)  Madrid  15‐18  1534 
García‐Reyna et al. (2003)  Cataluña  12‐16  673 
Rojo et al. (2003)  Valencia  12‐18  544 
Raich et al. (2004)  Barcelona  X =18,7  334 
Rodriguez‐Cano y Beato‐Fdez (2005)  Ciudad Real  12‐15  1766 
Arrufat (2006)  Barcelona  14‐16  2280 
Muro y Amador (2007)  Barcelona  10‐17  1155 
Pelaez et al. (2007)  Madrid  12‐21  1543 
Sancho et al (2007)  Tarragona  X=11,4  1336 


































































pueden entenderse por  la  interacción entre muy diversos  factores psicológicos y  fisiológicos 
que se suscitan, potencian y modifican mutuamente, dando  lugar a una notable complejidad 
funcional  y  estructural”  (Morandé,  1998).  Estas  patologías  se  caracterizan  por  tener  una 











a  partir  de  datos  empíricos  y  con  una  metodología  descriptiva,  que  permite  mejorar  la 






delgado,  acompañado  de  la  práctica  voluntaria  de  procedimientos  para  conseguirlo:  dieta 
restrictiva  estricta  y/o  conductas  purgativas.  A  pesar  de  la  pérdida  de  peso  progresiva,  las 
personas afectadas presentan un intenso temor a llegar a ser obesas. Presentan una distorsión 
de  la  imagen corporal, con preocupación extrema por  la dieta,  figura y peso, y persisten en 
conductas de evitación hacia la comida con acciones compensatorias para contrarrestar lo que 
ingieren (hiperactividad física desmesurada, vómitos autoinducidos, abuso de laxantes, uso de 
diuréticos, etc.). No  suelen  tener  conciencia de enfermedad ni del  riesgo que  corren por  su 




a)  Rechazo  a  mantener  el  peso  corporal  igual  o  por  encima  del  valor  mínimo  normal, 
considerando la edad y la talla (p. ej., pérdida de peso que da lugar a un peso  inferior al 85% 




c) Alteración de  la percepción del peso o  la silueta corporales, exageración de su  importancia 
en la autoevaluación o negación del peligro que comporta el bajo peso corporal. 
d)  La  presencia  de  amenorrea  (ausencia  de  menstruación  durante  al  menos  tres  ciclos 
consecutivos) es considerado por la mayoría de los clínicos como criterio diagnóstico ya que el 




‐ Tipo  restrictivo:  durante  el  episodio  de  anorexia  nerviosa,  el  individuo  no  recurre 
regularmente a atracones o a purgas  (p. ej., vómito autoinducido, abuso de  laxantes, uso de 
diuréticos o enemas). 


















 1.  Ingesta  compulsiva  de  alimento  en  un  corto  espacio  de  tiempo    (2  horas),  en 
cantidad  superior  a  la  que  la mayoría  de  las  personas  ingerirían  en  un  período  de 
tiempo similar y en las mismas circunstancias. 























anorexia nerviosa  y  la bulimia nerviosa,  y  se  separa  como entidad  individual de  los TCA no 
especificados  donde estaba incluido en la edición IV. 
 
Este  trastorno  se  caracteriza  por  episodios  repetidos  de  atracones  de  comida  sin 








2.‐  Sensación de pérdida de  control durante  los  episodios  (por  ejemplo, no poder parar de 
comer o no controlar lo que uno come).  


















































    Según  los  escritos  antiguos,  el  fenómeno  de  la  emaciación,  es  decir,  del 
adelgazamiento  morboso,  con  anorexia  en  la  mujer  y  sin  causa  orgánica  aparente,  fue 
observado desde el inicio de la medicina. Así, Soraso de Efeso entre los años 98‐138, describió 
la  amenorrea  y  la  anorexia  en  la  mujer.  Galeno,  en  el  año  155,  describió  un  cuadro  de 
emaciación en el que la paciente era incapaz de comer (Saldaña, 1994). 




XI, Avicena hizo  la descripción de  la enfermedad del  joven príncipe Hamadham, que estaba 










   Las  primeras  referencias  escritas  en  términos  clínicos  corresponden  al  siglo  XVI,  
cuando  comienzan  a  aparecer  datos  sobre  personas  que  presentaban  una  importante 
inanición.  Sus  conductas  restrictivas  con  la  alimentación  eran  vistas  como  anómalas  y 
despertaban  la  curiosidad  de  la  población,  perpleja    ante  la  posibilidad  de  que  existiesen 
personas que pudiesen sobrevivir alimentándose con tan poco (Loudon, 1980; Turón, 1997). 
 
En  1667,  Marthe  Taylor,  una  joven  de  Debyshire  presentó  un  cuadro  de  inanición 
autoprovocado  acompañado  de  amenorrea  y  vómitos.  Según  las  fuentes  bibliográficas  esta 
mujer pasó más de un año subsistiendo solamente con bebidas azucaradas (Silverman, 1986). 
 
Richard  Morton,  socio  del  Real  Colegio  de  Médicos  de  Inglaterra,  publicó  el  libro 
Phthisiologia, seu Exercitationes de phthisis en 1689, donde se realizaba la primera descripción 
de  la  anorexia  nerviosa  con  gran  precisión  (Silverman,  1986).  En  los  años  posteriores  se 






en  los  últimos  cien  años,  la  interpretación  etiopatogénica  ha  sido  bien  diferente.  Tras  un 
periodo en el que  la mayoría de  los autores consideraban  las causas de  la anorexia de origen 
nervioso,  Simmonds en 1914 describió  la  caquexia hipofisaria  y  abre paso  a  las  teorías que 
exponen un origen panhipopituitario en la anorexia.  No obstante, hay que esperar hasta 1938 
para  que  Sheehan  demostrase  que  la  anorexia  nerviosa  era  muy  diferente  a  la  caquexia 
hipofisaria,  la cual era de origen  isquémico (Turón, 1997). A principios del siglo XX surgen  las 





 Desde  los  años  sesenta,  y  sobre  todo  desde  los  setenta  del  siglo  pasado,  se  han 
multiplicado  los  trabajos  sobre  la  anorexia,  lo  que  demuestra  un  notable  interés  de  los 
investigadores sobre el tema, diversificándose las líneas terapéuticas. Así, Hilde Bruch en 1973 
destacó  la  importancia  de  los  trastornos  de  la  imagen  corporal  y  las  dificultades  de 
interpretación de  los  estímulos metabólicos. Russell  en  1977  intentó  simplificar  y  aunar  las 
tendencias más biológicas, que ponían énfasis en el papel del hipotálamo en  la génesis de  la 
enfermedad, con las psicológicas y sociológicas. A partir de estos trabajos se ha considerado la 
anorexia  nerviosa  como  un  trastorno  diferenciado  de  patogénesis  compleja,  con 
manifestaciones  clínicas  que  son  el  resultado  de  múltiples  factores  predisponentes  y 
desencadenantes (Garfinkel & Garner, 1982; Turón, 1997). 
 







un  síntoma  secundario de  la  anorexia nerviosa, hasta que  en 1979  fue descrito por Russell 
como entidad clínica propia  (Russell, 1979). Este autor acuña el nombre de bulimia nerviosa 








usando eméticos y enemas, pues pensaban que  tales prácticas mejorarían  su  salud  (Nasser, 
1986).  No olvidemos tampoco que en la Roma antigua, existían los vomiturium que eran unos 
lugares  a  donde  los  romanos  acudían  a  vomitar  para  continuar  comiendo  después. 
Emperadores romanos como Claudio o Vitelio pudieron haber sido bulímicos, ya que según los 
escritos  padecían  gula  y  obesidad,  y  recurrían  con  bastante  frecuencia  a  la  inducción  del 
vómito durante los  grandes banquetes (Crichton, 1996). 
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   En  la  Edad  Media,  el  vómito  constituyó  una  práctica  penitencial,  de  modo  que  el 
penitente mediante  la emésis expulsaba  los pecados. Santa Catalina de Siena que vivió en el 
siglo  XIV,  como  parte  de  su  ascetismo,  mantuvo  una  prolongada  abstinencia  de  comida  y 




de personajes que practicaban asiduamente el atracón  seguido de vómito. A  tal práctica  se 





durante  cientos  de  años,  la  bulimia  ha  sido  definida  como  síntoma  y  como  síndrome.  Su 
asociación  con  el  vómito  es  patente  en  los  escritos  históricos,  y  mientras  que  el  síntoma 





y  parcialmente  desconocida  (Bulik  &  Tozzi,  2004).  No  hay  un  único  mapa  conceptual  que 
represente un modelo explicativo para los TCA. Las corrientes para explicar los determinantes 
de estos trastornos son muy variadas, dependiendo del campo del que procedan, con mayor 
énfasis en algunos  factores que en otros. En general  las corrientes están basadas en  teorías 
psicológicas aceptadas y estudiadas por médicos, psiquiatras y psicólogos. La tendencia de los 














Los  factores  predisponentes  su  pueden  englobar  en  tres  grandes  grupos:  (i) 
socioculturales, (ii) familiares e (iii) individuales. 
 
(i)  Socioculturales:  La  cultura  occidental  al  sostener  un  ideal  de  extrema  delgadez  como 
sinónimo  de  belleza  y  aceptación  social,  constituye  un  marco  de  vulnerabilidad  para  el 
desarrollo  de  los  TCA  (Español  Armengol‐de  la  Gándara  Martín,  2008;  Krug  et  al.,  2009; 
Gunnard et al., 2012). 
 
Valores y  creencias  sobre el  ideal de belleza y  las actitudes  frente al  sobrepeso y  la 
obesidad  se  instauran  en  la  sociedad  a  través  de  los medios  de  comunicación,  la moda,  la 
publicidad y el grupo de pares  (Hidalgo & Güemes, 2008). Esta presión social promueve una 
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comportamientos de  sobreprotección  y  rigidez,  con madres muchas  veces dominantes, que 
crean  una  importante  dependencia  madre‐hijo.  Pueden  observarse  con  elevada  frecuencia 
trastornos  en  la  esfera  afectiva  y  antecedentes  familiares  de  TCA,  demostrando  que  estos 












al.,  2009),  pues  se  observa  que  el  sobrepeso  constituye  un  importante  antecedente  en  el 








un  rasgo  de  personalidad  asociado  al  mismo  o  una  vulnerabilidad  general  a  alteraciones 
psiquiátricas, y más aún,  los datos de gemelos criados  juntos no permiten distinguir entre el 
componente genético y el ambiental de la trasmisión. 
Respecto  a  las  alteraciones  neurobiológicas,  se  ha  comprobado  la  presencia  de 
anomalías en el sistema de los neurotrasmisores hipotalámicos, fundamentalmente  
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 noradrenérgicos,  serotoninérgicos  (Steiger  et  al.,  2004)  y  dopaminérgicos  (Barbarich  et  al., 
2003),  aunque  su  interpretación  es  difícil  de  valorar.  Los  niveles  bajos  de  noradrenalina 
pueden parcialmente  influir en  la bradicardia e hipotensión que  se ve en  las  situaciones de 
ayuno de estos pacientes. La serotonina juega un papel esencial en los centros cerebrales del 
apetito y la saciedad y puede influir en los cambios neuropsiquiátricos que se observan en los 
pacientes  con  anorexia  nerviosa  y  pérdida  de  apetito.  Diversos  estudios  con  resonancia 
magnética  nuclear  han  constatado  cambios  en  el  cerebro  de  las  pacientes  con  anorexia 
nerviosa: disminución del volumen de  la  sustancia blanca y gris y aumento del volumen del 
líquido cefalorraquídeo. Algún estudio ha observado que no se producía la recuperación de la 
sustancia  gris  y  del  líquido  cefalorraquídeo  tras  la  normalización  del  peso.  Sin  embargo, 
todavía no está claro cuál es el significado de este hecho (Hidalgo & Güemes, 2008). 
Entre  los  factores  individuales  psicológicos  se  cuentan  fundamentalmente  la 
inestabilidad  emocional,  depresión,  pobre  relación  social,  baja  autoestima,  hiperactividad, 
personalidad  insegura y creencias  irracionales sobre  la apariencia física, entre otros (Hidalgo, 
2008).  Las personas con TCA presentan una importante prevalencia de rasgos de personalidad 
obsesivos.  Concretamente,  las  personas  con  anorexia  suelen  presentarse  como  personas 
rígidas, estrictas y ordenadas (Halmi et al., 2000). 
 
En  cuanto  a  la  vulnerabilidad  neuropsicológica  en  los  TCA,  la  mayor  parte  de  los 
estudios  se  han  realizado  en  pacientes  con  anorexia  nerviosa,  y  se  ha  encontrado  rigidez 
cognitiva,  pobre  coherencia  central  con  una  marcada  tendencia  a  focalizar  en  los  detalles 






Los  factores  precipitantes  se  van  a  definir  como  una  serie  de  acontecimientos  que 
ponen en marcha  la  clínica de  la enfermedad en  sujetos  con una predisposición previa.  Las 
dietas  de  adelgazamiento  van  a  convertirse  en  un  gran  número  de  casos  en  el  factor 
precipitante de la enfermedad. La reducción inicial de la ingesta de alimentos se atribuye en la 
mayoría  de  los  casos  a  las  normas  culturales  imperantes  sobre  el  control  de  peso  y  la 
alimentación,  aunque  pueden  ser  también  secundarias  a  enfermedades  somáticas  o  por 
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 necesidades deportivas y/o profesionales. Sin embargo, serían  los factores de predisposición, 
los  que  finalmente  determinarían  qué  personas  sometidas  a  una  dieta  adelgazante  se 










redundar  en  la  propagación  de  la  enfermedad  (Figura  3).  En  uno  de  los  modelos  más 
frecuentes de anorexia nerviosa, el padecimiento de  cierta depresión  induciría a  iniciar una 
dieta con el fin de mejorar  la autoestima, pero  la  inanición provocaría un creciente deterioro 
del estado de ánimo y un aumento de la preocupación por la comida. Al deterioro anímico el 
paciente respondería haciendo mayor hincapié en la dieta, buscando en ello la satisfacción de 
sentir  que  es  capaz  de  dominarse  y  convirtiéndolo  así  en  un  motivo  perpetuador  de  la 
enfermedad. A medida que progresa la enfermedad el comportamiento se hace más obsesivo‐
compulsivo, se exageran los rasgos de personalidad previa y se observa una disminución de los 









 Por  otra  parte  en  referencia  a  la  bulimia  se  ha  observado  que  la  alternancia  de 
periodos de restricción e ingesta compulsiva conduce a la alteración del sistema de control de 





















21  años.  En  ellas,  se  observa  una  prevalencia  que  oscila  entre  el  0,14%  y  el  0,9%  para  la 
anorexia nerviosa, entre el 0,41% y el 2,9% para la bulimia, y entre el 2,76% y el 5,3% para el 
caso de  los TCANE. En el  caso de varones adolescentes, aunque existen menos estudios,  se 
puede encontrar en  la bibliografía datos de una prevalencia de 0% al 0,2% para  la anorexia 










El ayuno, bien sea por un  limitado acceso a  los alimentos, por  la  inapetencia  ligada a 
alguna enfermedad, o  como en el  caso de  los TCA, por  restricción  voluntaria de  la  ingesta, 
constituye un grave problema de salud pública. 
Las complicaciones médicas de los TCA pueden afectar a la mayoría de los órganos del 
cuerpo.  Los  signos  y  síntomas  físicos  durante  la  adolescencia  se  deben  principalmente  a  la 
malnutrición y a las consecuencias de las conductas compensatorias. Estas complicaciones son 
más  frecuentes  en  la  anorexia  nerviosa  y  su  aparición  se  correlaciona  con  la  duración, 
gravedad, número de episodios de TCA y momento del desarrollo en que este  se presenta. 













En  la  esfera  de  la  salud mental,  existen  problemas  psicológicos  y  psiquiátricos  que 
frecuentemente  acompañan  a  los  TCA.  Estos  pueden  llegar  a  afectar  el  normal  desarrollo 
psicosocial  de  los  adolescentes  en  esta  etapa  crítica  del  desarrollo.  Por  esto,  es  de  suma 
importancia  su  atención  y  tratamiento  temprano.  Entre  los  problemas  psicológicos  se 
encuentran  el  aislamiento  social  y  conflictos  familiares,  dificultades  para  fortalecer  el 
autoconcepto, autoestima, autonomía y capacidad para intimar. En otras palabras, la aparición 






debido al  retraso en el  tratamiento y, por  tanto, a un peor pronóstico. Es  importante por  lo 
tanto  identificar a  las personas con alto riesgo de desarrollar TCA, mediante  instrumentos de 


















uso/relevancia  son etiquetados como herramientas competentes para  tal objetivo  (Jacobi et 
al.,  2004).  Uno  de  los  cuestionaros  que  cumple  los  criterios  propuestos  y  que  puede  ser 
































































































































































































































fueron reclutados entre  los años 2000 y 2008  formando parte de  la muestra poblacional del 
estudio  AVENA  (Gónzalez‐Gross  et  al.,  2003)  y  de  la  muestra  poblacional  e  incidental  del 
estudio AFINOS (Veiga et al., 2009). 
 
La muestra  poblacional  evaluada  en  el  estudio  AVENA  estaba  compuesta  por  2859 
adolescentes  (1357 varones y 1502 mujeres). Para poder determinar el  tamaño muestral  se 
consideró  el  índice  de  masa  corporal  (IMC)  como  el  parámetro  de  mayor  varianza  en  la 
población y en base a su dispersión se calculó un número de 2100 sujetos para  la realización 
del  estudio  que  finalmente  se  sobredimensionó  para  prevenir  posibles  pérdidas  de 




etapa  cuando  se  establecen  los  hábitos  de  estilo  de  vida  y  cuando  se  produce  un  mayor 
alejamiento  del  núcleo  familiar,  en  comparación  con  la  naturaleza  del  vínculo  presente 
durante la infancia (Gónzalez‐Gross et al., 2003). 
 
La  muestra  poblacional  analizada  en  el  estudio  AFINOS  estaba  compuesta  por 
adolescentes de entre 13 y 17 años procedentes de  la Comunidad de Madrid. Basándose en 
datos  aportados  por  el  Instituto  Nacional  de  Estadística  (www.ine.es)  y  datos  previos  del 
Estudio  AVENA,  el  tamaño  muestral  se  estimó  en  1998  individuos  para  alcanzar  la 





geográfica en  la muestra, el 46% de  los adolescentes de  la muestra poblacional procedía de 
Madrid  Capital,  el  35%  del  área  urbana  no  metropolitana  y  el  19%  de  zona  rural.  Los 
adolescentes  fueron  reclutados  en  12  Institutos  de  Educación  Secundaria  públicos  o 
concertados y todos ellos estudiaban 2º, 3º ,4º de la ESO o 1º de Bachillerato. 
 










en  el  estudio  AVENA  como  en  el  AFINOS,  se  aplicó  el  cuestionario  SCOFF  a  todos  los 
participantes de manera escrita. 
 
El  cuestionario SCOOF es un  cuestionario  (Morgan et al., 1999) que  consta de  cinco 
preguntas  que  se  pueden  aplicar  de manera  oral  o  escrita  y  de  las  cuales  se  obtienen  las 
iniciales que le dan nombre (Figura 5). Es un instrumento efectivo para detectar conductas de 
riesgo para TCA, no se  trata de una prueba diagnóstica, y  fue desarrollado de acuerdo a  los 















‐ Este  cuestionario  fue  validado en  castellano  sobre una muestra de mujeres entre 14  y 55 
años. La sensibilidad fue del 98% (IC 95%: 93,5 a 99,5) y la especificidad del 94% (IC 95%: 86,4 a 




























En  la  actualidad  existen multitud  de métodos  que  permiten  valorar  la  composición 
corporal de  los adolescentes  (Moreno et al., 1999; Rodríguez et al., 2000). De  todos ellos el 
más  utilizado  para  estudios  epidemiológicos  con  muestras  amplias  es  el  método 
antropométrico. La composición corporal de todos los participantes del estudio AVENA y de los 










horizontal, con  los pies  juntos, rodillas estiradas, talones, nalgas y espalda en contacto con  la 
pieza  vertical  del  aparato  medidor.  Los  brazos  permanecieron  colgantes  a  lo  largo  de  los 
costados con las palmas dirigidas hacia los muslos. La pieza horizontal y móvil del tallímetro se 
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hemicuerpo  no  dominante  siguiendo  las  recomendaciones  más  frecuentes  en  población 
adolescente y en Europa (Tanner & Whitehouse, 1962; Tanner & Whitehouse, 1975; Gerver & 













el  peso  y  la  talla  al  cuadrado  (peso(kg)/talla2  (m)2)  se  ha  convertido  en  el  indicador 
antropométrico  más  práctico  para  la  clasificación  de  sobrepeso  y  obesidad;  es  barato,  de 
aplicación universal y no invasivo. 
 
Existe cierta  reticencia a clasificar a  los niños y a  los adolescentes como obesos solo 
sobre  la base de  índice de masa  corporal, es decir,  sin  tener en  cuenta alguna medida más 





Dado que cada país ha diseñado sus propias curvas de  referencia para  la  tipificación 
ponderal  tanto  de  tipo  longitudinales  como  transversales  (Sobradillo  et  al.,  2004),  los 
resultados en ocasiones son de difícil comparabilidad. A nivel internacional se tiene en cuenta 














   En  el  estudio  AVENA  (Gonzalez‐Gross  et  al.,  2003)  se  seleccionaron  seis  pruebas 
integradas  dentro  de  la  batería  EUROFIT  (Eurofit,  1992),  validada  y  estandarizada  por  el 









Para  estudiar  la  condición  física  como  un  posible  factor  implicado  en  el  riesgo  de 
desarrollar  TCA  en  el  estudio  AVENA  se  decidió  utilizar  los  resultados  del  test  de  Course‐
Navette en los adolescentes participantes. El test Course‐Navette  (Figura 7) se trata de un test 
de  aptitud  cardiorrespiratoria  en  que  el  sujeto  comienza  la  prueba  andando  y  la  finaliza 
corriendo, desplazándose de un punto a otro situado a 20 metros de distancia y haciendo el 
cambio  de  sentido  al  ritmo  indicado  por  una  señal  sonora  que  va  acelerándose 
progresivamente (Leger & Lamber, 1982; Leger et al., 1988). El momento en que el  individuo 








En  el  estudio  AFINOS  los  niveles  de  condición  física  en  la  muestra  poblacional  se 
establecieron  no  en  base  a  una  prueba  física  sino  en  base  a  las  respuestas  dadas  a  un 
cuestionario  en  donde  se  preguntaba:  “¿Cómo  es  tu  condición  física?”.  Los  adolescentes 
encuestados podían responder en una escala de 5 opciones que iba desde mala a excelente.  El 

















En el estudio AVENA el  rendimiento cognitivo  fue evaluado mediante el uso del  test 
TEA  (Thurstone &  Thurstone, 1998), el  cual  corresponde  a  la  versión  española del  test  SRA 
(Thurstone & Thurstone, 1958). El  test TEA  se define  como un  test  cognitivo  completo que 
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 analiza la inteligencia mediante el análisis de tres tipos de habilidades: (i) habilidad verbal que 
evalúa  el  dominio  del  lenguaje,  el  razonamiento  verbal,  la  comprensión  de  sinónimos  y  el 
vocabulario; (ii) habilidad numérica que analiza la velocidad y la precisión en la realización de 
cálculos matemáticos y conceptos cuantitativos; y (iii) la habilidad de razonamiento que evalúa 
los criterios de ordenación  lógica en grupos de  figuras, números y  letras. Este  test presenta 
tres niveles de complejidad según  la edad de  los  individuos que  lo  llevan a cabo. Nivel 1 para 
niños de 8 a 12 años, nivel 2 para niños de 11 a 14 años y nivel 3 para adolescentes de 14 a 18 
años.  En  el  estudio  AVENA  considerando  el  rango  de  edad  de  la muestra  se  utilizaron  los 
niveles 2 y 3, los cuales se administraron colectivamente a los participantes en un periodo de 
42 minutos para el nivel 2 y 27 minutos para el nivel 3.  Los valores del coeficiente de Cronbach 










Todos  los  análisis  estadísticos  se  realizaron  con  diferentes  versiones  del  programa 





Los estudios  incluidos en  la presente Tesis Doctoral  se  llevaron a  cabo  siguiendo  las 






informados de  las  características de  los mismos y  se  solicitó  conformidad previa por escrito 
para  poder  participar.  El  proyecto  AVENA  obtuvo  el  visto  bueno  del  Comité  de  Ética  del 
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 Hospital Universitario Marqués de Valdecilla y del Comité de Bioética del Consejo Superior de 
Investigaciones  Científicas.  El  proyecto  AFINOS  fue  aprobado  por  el  Comité  de  Ética  del 






consideradas  a  la  hora  de  interpretar  los  resultados  y  de  planificar  futuros  estudios 
relacionados con esta área de conocimiento científico. 
 
‐ Los  datos  presentados  procedentes  tanto  del  estudio  AVENA  como  del  estudio  AFINOS, 





‐ Los  indicadores  de  obesidad  utilizados  en  los  estudios  como  el  IMC,  el  sumatorio  de  6 
pliegues, el perímetro de cintura e índices cintura/cadera y cintura /altura, han sido obtenidos 
por métodos  indirectos. Aunque  son medidas estandarizadas  y  comúnmente utilizadas para 
valorar  niveles  de  obesidad,  quizás  el  uso  de  otras  medidas  como  la  plestimografía  por 
desplazamiento  de  aire,  la  absorciometría  de  rayos  X  de  energía  dual,  la  tomografía  axial 
computerizada  o  la  resonancia magnética  podría  haber  ayudado  a  obtener  resultados más 
precisos. 
 
‐ Algunos  de  los  datos  empleados  para  la  realización  de  los  diferentes  artículos  son  auto‐
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tempranas  enfermedades  no  transmisibles  como  la  diabetes  y  las  enfermedades 
cardiovasculares (OMS, 2015). 
No obstante, más allá de  las consecuencias clínicas relacionadas con  la obesidad y el 
sobrepeso  en  la  población  infantil,  es  importante  analizar  las  consecuencias  psicosociales  y 
conductuales  que  estas  patologías  pueden  provocar.  Existen  evidencias  clínicas  que 
documentan  la  relación  entre  el  sobrepeso  y  obesidad  con  una  peor  autoestima, mayores 
niveles  de  depresión  y  ansiedad  (Neumark‐Sztainer  et  al.,  2004)  e  insatisfacción  corporal 
(Neumark‐Sztainer  et  al.,  2002).  Los  niños  y  adolescentes  obesos  son  víctimas  de  rechazo. 
Suelen  sufrir   insultos,  bromas,  chistes,  por  parte  de  los  padres,  compañeros,  profesores  y 
medios  de  comunicación.  A  los  6  años  los  niños  y  niñas  ya  tienen  interiorizada  la  idea  de 
belleza, han aprendido de adultos y medios de comunicación que estar delgado es un atributo 
positivo, mientras que estar gordos es negativo. Esto  facilita que  los niños desde pequeños 
puedan manifestar  rechazo a  la obesidad  realizando comentarios ofensivos e hirientes a sus 




 investigación  en  los  últimos  años  (Neumark‐Sztainer  et  al.,  2002)  (Neumark‐Sztainer  et  al., 




de  manera  exclusiva,  con  escaso  análisis  de  otras  variables  antropométricas.  Todos  ellos 
parecen coincidir en que según aumenta el IMC se  incrementa el riesgo de alteraciones de  la 
conducta alimentaria, pero el interrogante que nosotros nos planteamos y al que quisimos dar 
respuesta mediante  la elaboración del artículo que  se expone en el presente  capítulo, es  si 
otras medidas antropométricas como el perímetro de  la cadera, el perímetro de  la cintura, el 
índice  cintura‐cadera,  el  índice  cintura‐altura  y  la  suma  de  varios  pliegues  cutáneos,  se 






















obesidad  se  tuviese  en  cuenta  a  la  hora  de  diseñar  estrategias  de  prevención  para  estos 
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A B S T R A C T
Background and objective: Overweight and obesity, together with eating disorders, are important public
health concerns in adolescence. The aim of this study was to assess the association between excessive
body fat and the risk of eating disorders.
Subjects and method: The sample consisted of 195 adolescents (97 girls) aged 13 to 18 years. Eating-
disorder risk was evaluated by applying the SCOFF questionnaire. Body mass index, sum of 6 skinfolds,
waist and hip circumferences and waist-hip and waist-height ratios were used to assess body fat.
Results: 24.7% of girls and 17.3% of boys were at risk of eating disorders, and 31.6% of boys and 21.6% of
girls presented overweight (including obesity) according to Cole’s cut-off points. Those adolescents
classified above the 85th percentile on all the anthropometric measurements, as well as overweight
adolescents, were at increased risk of developing an eating disorder (OR: 2.8-4.30, all p < 0.01).
Conclusion: Regardless of the anthropometric measurements used, adolescents with excessive body fat
showed a higher risk of having eating disorders than those with normal weight.
 2010 Elsevier Espan˜a, S.L. All rights reserved.
Asociacio´n entre el exceso de grasa corporal y el desarrollo de trastornos del
comportamiento alimentario en adolescentes. Estudio AFINOS
R E S U M E N
Fundamento y objetivo: El sobrepeso y la obesidad, junto con los trastornos del comportamiento
alimentario (TCA) en los adolescentes, constituyen un importante problema de salud pu´blica. El objetivo
del presente estudio ha sido evaluar la posible asociacio´n entre un exceso de grasa y el riesgo de padecer
TCA.
Sujetos y me´todo: 195 (13-18 an˜os) adolescentes (97 chicas) fueron analizados. El riesgo de padecer TCA
se valoro´ mediante cuestionario SCOFF. La composicio´n corporal se evaluo´ midiendo pliegues
subcuta´neos, circunferencias de cintura y cadera, peso y talla, calcula´ndose los ı´ndices: masa corporal,
cintura/cadera y cintura/altura.
Resultados: 24,7% de las chicas y 17,3% de los chicos presentaban riesgo de padecer TCA, mientras que
31,6% de los chicos y 21,6% de las chicas se clasificaron como sobrepeso u obesidad segu´n la clasificacio´n
de Cole. Los adolescentes clasificados por encima del percentil 85 en las medidas de composicio´n
corporal y aquellos que presentaron sobrepeso u obesidad tuvieronmayor riesgo de desarrollar TCA (OR:
2,87 a 4,30, todas p < 0,01).
Conclusio´n: Independientemente de la medida antropome´trica empleada, los adolescentes que
presentaron un exceso de grasa corporal tuvieron un riego ma´s alto de padecer TCA.
 2010 Elsevier Espan˜a, S.L. Todos los derechos reservados.
www.elsev ier .es /medic inac l in ica* Corresponding author.
E-mail address: amarcos@if.csic.es (A. Marcos).
0025-7753/$ – see front matter  2010 Elsevier Espan˜a, S.L. All rights reserved.
doi:10.1016/j.medcli.2010.09.042
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The pandemic rise in overweight and obesity is now very much
a global concern that affects people of all ages in both urban and
rural areas. The prevalence of paediatric obesity has tended to
increase in developed countries over the last 20 years.1 Indeed,
recent estimates suggest that the prevalence of overweight/obesity
in Spanish adolescents is now around 22%.2
An overweight status in adolescents has been associated with
an increased risk of eating disorders such as anorexia nervosa,
bulimia, self-induced vomiting and binge eating.3,4 These studies
have commonly analysed the relationship between overweight
and eating disorders on the basis of body mass index (BMI) values,
although none investigated whether this relationship was
supported using other body fat measures.5 BMI alone appears to
be useful as an approximate classification of obesity status,
although it cannot accurately predict a specific individual’s
percentage body fat6; therefore we considered that a more
complete analysis of the variables associated with body fat and
BMI was required. The aim of this study was to analyse the
associations between different body fatmeasurements and the risk
of developing eating disorders in a sample of adolescents.
Methods
Participants
The adolescents selected for this study participated in the
AFINOS Study (Physical Activity as a Preventive Agent of the
Development of Overweight, Obesity, Infections, Allergies and
Cardiovascular Risk Factors in Adolescents).7 This study assessed
the state of health and a selection of lifestyle indicators by self-
report in a representative sample of adolescents aged between 13
and 18 years (2000) from Madrid. In a subgroup of 232 subjects
an exhaustive health status assessment was performed, including
anthropometric parameters and biomarker determinations. In
total, 195 adolescents (97 females) with valid data on body fat
variables and correct answers in the SCOFF Questionnaire were
involved in the current study.
All adolescents and their parentswere informed of the nature of
the study and provided written informed consent. The AFINOS
Study was approved by the Ethics Committee of the Puerta de
Hierro Hospital (Madrid, Spain) and the Bioethics Committee of the
Spanish National Research Council.
Screening of eating disorders
The Spanish version of the SCOFF Questionnaire was used to
assess eating disorders.8 This questionnaire is a screening
instrument originally designed to be routinely used in allTable 1
Anthropometric characteristics and risk of developing an eating disorder in adolescent
All (n =195)
Age (years) 15.3 (1.2)
Weight (kg) 60.81 (2.0)
Height (cm) 166.7 (8.6)
Body mass index (kg/m2) 21.8 (3.4)
Overweight/obesity (%) 26.7
Sum of 6 skinfolds (mm) 100.7 (36.3)
Waist circumference (cm) 73.5 (9.4)
Waist-hip ratio 0.79 (0.1)
Waist-height ratio 0.44 (0.5)
SCOFF questions (positive answers) 0.86 (1.0)
At risk of eating disorder (%) 20.9
Values are mean standard deviation or percentage. At risk of developing an eating disorindividuals considered to be at risk of such disorders and consists
of five questions related to deliberate vomiting, loss of control over
eating, weight loss, body image distortion and the impact of food
on life. Two or more positive answers to the questions indicate
disordered eating behaviour.
Anthropometric measurements
Anthropometric measurements (height, weight, 6 skinfolds
[subscapular, suprailiac, triceps, biceps, thigh, calf], waist circum-
ference and hip circumference) were taken using the protocol in
the AVENA Study (Food and Assessment of the Nutritional Status of
Spanish Adolescents), as described elsewhere.7 BMI was calculated
as the body weight (kg) divided by the square of the height (m).
Waist-hip and waist-height ratios were also calculated. Adoles-
centswere classified as non-overweight and overweight (including
obesity) using BMI cut-off points according to age and sex.9
Participants at risk of excessive body fat were also classified by
using the age- and sex-specific 85th percentile cut-off points for
each of the other anthropometric measurements (sum of 6
skinfolds, waist circumference, waist-hip and waist-height ratios).
Data analysis
Data were analysed using the SPSS statistical software package
(v.17.0) for Windows. Statistical differences by sex in the sample
were analysed using the chi-square test for qualitative variables
(prevalence of overweight/obesity and risk of eating disorders) and
by one-way analysis of variance (ANOVA) for continuous variables.
A logistic regression analysis was performed to examine the
association between indicators of excess body fat and risk of eating
disorders.
Results
Table 1 shows the main characteristics of the sample.
Statistically significant differences by sex were found for the
variables weight, height, waist circumference and waist-height
ratio (p < 0.01).
According to the SCOFF Questionnaire for disordered eating
behaviour, 20.9% of the adolescents obtained scores above the
threshold value, whereas 26.7% of the adolescents were classified
as overweight or obese.
Table 2 shows the results of a binary logistic regression analysis
performed to assess increased risk of developing eating disorders.
Those adolescents classified as overweight and above the 85th
percentile on the anthropometric measurements (sum of 6
skinfolds, waist circumference, waist-height ratio and waist-hip
ratio) showed a higher risk of developing eating disorders (OR:
2.87-4.30, all p < 0.01) than those with normal weight.s.
Boys (n=98) Girls (n =97) p
15.2 (1.2) 15.4 (1.2) 0.202
63.0 (12.6) 57.1 (8.7) < 0.001
171.2 (8.1) 162.0 (6.3) < 0.001
21.8 (3.8) 21.7 (3.0) 0.779
31.6 21.6 0.148
88.01 (36.3) 113.4 (31.6) < 0.001
75.3 (10.0) 71.6 (8.5) 0.010
0.83 (0.1) 0.75 (0.6) < 0.001
0.44 (0.6) 0.44 (0.5) 0.802
0.7 (0.9) 1.0 (1.1) 0.131
17.3 24.7 0.205
der: 2 or more positive answers in the SCOFF questionnaire.
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Table 2
Odds ratios and 95% confidence intervals for risk of adolescents with excessive body fat developing an eating disorder.
Body fat variables n OR 95% CI p
Cole’s cut-offs9 Non-overweight 144 1 Ref.
Overweight/obesity 51 2.87 1.39-5.93 0.004
Sum of 6 skinfolds < 85th percentile 165 1 Ref.
> 85th percentile 29 3.31 1.43-7.67 0.005
Waist circumference < 85th percentile 164 1 Ref.
> 85th percentile 30 3.10 1.35-7.14 0.008
Waist-hip ratio < 85th percentile 165 1 Ref.
> 85th percentile 29 3.31 1.43-7.67 0.005
Waist-height ratio < 85th percentile 171 1 Ref.
> 85th percentile 23 4.30 1.74-10.68 0.002
CI: confidence interval; OR: odds ratio..
A.M. Veses et al /Med Clin (Barc). 2011;136(14):620–622622Discussion
The results of the present study support the proposed
relationship between overweight and the risk of developing eating
disorders. Several authors have suggested that overweight
children and adolescents may be at greater risk of developing a
full manifestation of eating disorders than those with normal
weight.3–5 This phenomenon may be due to the fact that
overweight/obese adolescents have been reported to have higher
levels of weight-related teasing and other behaviours that could
affect negatively their self-esteem. Weight-related teasing has
been shown to be associated with disordered eating behaviours,
suggesting that it may have a potential relevance for developing
both obesity and eating disorders.4
Most previous studies in adolescents examined the relationship
between overweight or obesity and eating disorders using BMI cut-
off points. However, since BMI is an indirect measurement of body
fat and should be limited to overweight and obesity screening in
puberty, the above-mentioned studies have certain limitations.6
Scientific evidence with regard to the relationship between
different anthropometric measurements and the probability of an
increased risk of developing eating disorders in non-clinical
samples of adolescents is therefore somewhat scarce. Indeed, to
the best of our knowledge, only one previous study involving 329
girls and 96 boys, aged 12-18 years,5 has addressed the link
between different anthropometric measurements of body fat and
eating disorders. The results of that study in adolescent girls
suggested that an increase in BMI and fat mass (as measured by
bioimpedance) increased the odds of being at risk of developing an
eating disorder (OR: 1.12 and 1.04, p = 0.001 and 0.028,
respectively) and that a high waist-hip ratio was related to a
lower risk (OR: 0.50; p = 0.022). No significant associations were
found between anthropometric or body-composition variables and
the risk of eating disorders in boys, probably due to the low
number of subjects included. In contrast, adolescents in our study
above the 85th percentile for waist-hip ratio had an increased risk
of eating disorders, as was also the case with the other body-fat
variables studied. These contradictory results suggest the con-
venience of additional studies to assess possible relationships
between waist-hip ratio and eating disorder risk in future research
involving a higher number of participants than in the current
study.
The main limitation of our study is its cross-sectional design,
which does not permit causal relationships to be established.
Furthermore, the small sample size does not allow the results to be
generalized, although the prevalence rates of overweight and riskof developing an eating disorder are similar to those found in other
Spanish studies.2,10
In conclusion, the present findings support the early detection
of eating disorders in overweight adolescents. Hence, it is
important and necessary to develop educational and public health
strategies to identify, prevent and treat these health problems from
a wide perspective.
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realiza  (Delgado &  Tercedor,  2002).  La OMS  había  definido  con  anterioridad  este  concepto 
como la habilidad de realizar adecuadamente trabajo muscular que implica la capacidad de los 
individuos  de  abordar  con  éxito  una  determinada  tarea  física  dentro  de  un  entorno  físico, 
social y psicológico (OMS, 1968). 
 
El  concepto  de  condición  física  pretende  establecer  el  grado  de  adaptación  del 
individuo  a  su  ambiente  físico  (trabajo,  conservación  de  la  salud)  y  social  (deporte,  recreo, 
tiempo de ocio, etc.) (Legido, 1995), y constituye una medida integrada de todas las funciones 
y  estructuras  que  intervienen  en  la  realización  de  actividad  física  y/o  ejercicio  (Función 
musculo‐esquelética, cardio‐respitaroria, hemato‐circulatoria, endocrino‐metabólica y la psico‐
neurológica) (Ardoy et al., 2011). Un alto nivel de condición física implica una buena respuesta 
concatenada  y  fisiológica  de  todas  ellas.  Por  el  contrario,  tener  una  mala  condición  física 
podría indicar un malfuncionamiento de una o varias de esas funciones (Ortega et al., 2013). 
  
La  condición  física  comprende  un  conjunto  de  cualidades  físicas  tales  como  la  capacidad 
aeróbica,  fuerza  y  resistencia  muscular,  movilidad  articular,  velocidad  de  desplazamiento, 
agilidad, coordinación y equilibrio (Ortega et al., 2013).  
 
El concepto tradicional de condición  física evolucionó a partir de  la década de  los 70 
hacia  un  enfoque  biomédico,  ya  que  ciertos  aspectos  de  la  condición  física  se  relacionan 
estrechamente  con  la  salud de  las personas.  En  el Modelo  de  Toronto de  Condición  Física, 
Actividad Física y Salud de 1993, la condición física fue definida como “un estado dinámico de 
energía y vitalidad que permite a  las personas  llevar a  cabo  las  tareas habituales de  la vida 
diaria, disfrutar del tiempo de ocio activo y afrontar  las posibles emergencias  imprevistas sin 
una fatiga excesiva, a  la vez que ayuda a evitar enfermedades hipocinéticas y a desarrollar el 















  De  todas  las cualidades que componen  la condición  física,  la capacidad aeróbica y  la 
fuerza muscular han sido  las que han adquirido una mayor relevancia científica en el ámbito 
sanitario  (Ortega et al, 2013). Recientes  investigaciones han puesto de manifiesto el  interés 
que tiene conocer el nivel de condición física que posee una persona por su potencial relación 







al.,  2008).  La  capacidad  aeróbica  se ha  asociado  inversamente  con distintos parámetros  de 
salud  en  jóvenes,  tales  como  el  perfil  lipídico,  la  resistencia  a  la  insulina,  parámetros 
relacionados  con  el  síndrome  metabólico  y  la  resistencia  arterial.  Igualmente,  la  fuerza 
muscular se ha asociado inversamente con distintos parámetros relacionados con el síndrome 




Una  asociación que merece un especial  interés en  relación  a  la  condición  física  y  la 
salud, es  la descrita  inicialmente en el año 1995 por el grupo del profesor Blair referente a  la 
composición  corporal.    Este  autor  junto  con  su  equipo  observó  que  aquellas  personas  que 
tenían  sobrepeso  u  obesidad  y  presentaban  unos  niveles  de  condición  física  relativamente 




más  bajos  de  condición  física  (Blair  et  al.,  1995).  Posteriormente,  diversas  investigaciones 
llevadas a cabo en niños y/o adolescentes han confirmado esta  idea (Eisenmann et al., 2007) 
presentando  la  condición  física  como  un  elemento  que  puede  contrarrestar  los  efectos 
negativos  de  sobrepeso  y  la  obesidad  sobre  parámetros  de  salud  cardiovascular.  Además, 
siguiendo esta  línea existen estudios que han analizado el potencial efecto beneficioso de  la 







El  objetivo  principal  del  trabajo  que  se  presenta  a  continuación  fue  examinar  la 
influencia de la condición física y del sobrepeso (incluyendo obesidad) de manera individual y 











‐ Los  adolescentes  que  presentaban  sobrepeso  u  obesidad  tenían  un  mayor  riesgo  de 
desarrollar TCA que aquellos que no lo presentaban. 
‐  Los  adolescentes  cuyo  nivel  de  condición  física  era  medio  o  bajo  tenían  más  riesgo  de 
desarrollar TCA que aquellos cuyo nivel era considerado alto. 
‐ El análisis de  la  influencia combinada del sobrepeso y  la condición  física sobre el  riesgo de 









durante  la  adolescencia,  la  condición  física  elevada  podría  ser  considerada  un  importante 
factor  de  protección  frente  a  este  tipo  de  trastornos.  Los  resultados  del  presente  trabajo 
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What is already known about this subject
• Eating disorders are among the public health issues facing
adolescents.
• An excess of body fat has been associated with an
increased risk of these disorders.
• The association of physical fitness with eating disorders
has not yet been analysed in adolescents.
What this study adds
• This study confirms that the overweight and obesity
increase the risk of developing eating disorders.
• The present study shows that there is an inverse
association between physical fitness levels and the risk of
eating disorders.
• This study suggests that physical fitness might attenuate
the influence of overweight on the development of eating
disorders in adolescents.
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Background: Eating disorders together with the overweight and obesity are important health concerns
in adolescents.
Objective: To analyse the individual and combined influence of overweight and physical fitness on the risk
of developing eating disorders in Spanish adolescents.
Methods: The sample consisted of 3571 adolescents (1864 females), aged 13 to 18.5 years, from Spain
who participated in the AVENA and AFINOS studies. The risk of eating disorders was evaluated using the
SCOFF questionnaire. Body mass index was calculated and the adolescents were classified into two groups:
overweight (including obesity) and non-overweight according to Cole's cut-off points. Cardiorespiratory
fitness in the AVENA Study was assessed by the 20-m shuttle-run test and the overall physical fitness level
was self-reported in the AFINOS Study.
Results: Overweight adolescents had a higher risk of developing eating disorders than non-overweight
adolescents (odds ratio [OR] = 4.91, 95% confidence interval [CI]: 3.63–6.61 in the AVENA Study and
OR = 2.45, 95% CI: 1.83–3.22 in the AFINOS Study). Also, adolescents with medium and low levels of
physical fitness had a higher risk of developing eating disorders (OR = 1.51, 95% CI: 1.05–2.16, and
OR = 2.25, 95% CI: 1.60–3.19, respectively, in the AVENA Study, and OR = 1.73, 95% CI: 1.37–2.17, and
OR = 4.11 95% CI: 2.98–5.65, respectively, in the AFINOS Study) than adolescents with high levels of
physical fitness. In both studies, the combined influence of overweight and physical fitness showed that
adolescents with lower levels of physical fitness had an increased risk of developing eating disorders in both
non-overweight and overweight groups.
Conclusions: Physical fitness might attenuate the influence of overweight on the development of eating
disorders in adolescents.
Keywords: Adolescents, fitness, overweight, eating disorder risk.
Introduction
Eating disorders are currently a public health concern
in developed countries since their prevalence in
young people have remarkably increased in the last
decade (1). For example, European and US surveil-
lance studies have found that between 10% and
25% of adolescents scored above the limit for being
at risk for developing an eating disorder (2). Eating
disorders constitute the third cause of illness after
obesity and asthma in young population. In addition,
they present a chronic course, and have an elevated
morbidity and mortality ranging from 6% to 15%,
respectively (3). Importantly, a variety of biological
and psychological factors may play a key role in the
development of eating disorders (3).
Eating disorders and obesity are part of a range of
weight-related problems, and they are usually seen
as opposite pathologies but in fact they share many
similarities. Evidence from cross-sectional studies
suggests that these disorders can occur simultane-
ously in the same individual (4). An excess of body fat
has been associated with a later increased risk of
developing eating disorders such as anorexia,
bulimia nervosa, self-induced vomiting and binge
eating in both children (4–6) and adults (7). Today's
society idealizes thinness and stigmatizes fatness,
yet high-calorie foods are widely available and heavily
advertised. The mass media, family and peers may
be sending children and adolescents mixed mes-
sages about food and weight that encourage disor-
dered eating (8).
On the other hand, physical fitness, defined as the
capacity to perform physical activity, is a powerful
marker of health (9). Most studies have found
inverse associations among obesity, physical activity
(10) and fitness (11), and there is strong evidence
that high physical fitness attenuates the negative
The SCOFF questions*
Do you make yourself Sick because you feel uncomfortably full?
Do you worry you have lost Control over how much you eat?
Have you recently lost more than One stone in a 3 month period?
Do you believe yourself to be Fat when others say you are too
thin?
Would you say that Food dominates your life?
*One point for every “yes”; a score of 2 indicates a likely case of
anorexia nervosa or bulimia
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effect of obesity on cardiovascular diseases (12).
However, little is known about the influence of
physical fitness on the risk of developing eating dis-
orders. In spite of this, some studies have shown
that higher levels of fitness might have a positive
influence on depression, anxiety, mood status and
self-esteem in young people (9). This fact is impor-
tant since adolescents who are at risk of developing
eating disorders are also likely to develop other
mental health disorders (13,14). Therefore, the
present study aims to examine the individual and
combined association of overweight and physical
fitness with the risk of developing eating disorders in
Spanish adolescents. This research question was
tested in two separate studies conducted in
Spanish adolescents.
Patients and methods
Study design and participants
The present study involves data from two different
research projects: the AVENA (Food and Assess-
ment of the Nutritional Status of Adolescents) (15)
Study and the AFINOS (Physical Activity as a Pre-
ventive Measure of the Development of Overweight,
Obesity, Allergies, Infections, and Cardiovascular
Risk Factors in Adolescents) (16) Study. The AVENA
and AFINOS are cross-sectional studies performed
in Spain from November 2000 to June 2002, and
from November 2007 to February 2008, respectively.
The AVENA Study was designed to assess the health
and nutritional status of a national representative
sample (n = 2859) of Spanish adolescents (15). Par-
ticipants in this study were recruited in five Spanish
cities (Madrid, Murcia, Granada, Santander and
Zaragoza). The AFINOS Study was designed to
determine the relationship between physical activity
and the incidence of overweight, infections and aller-
gies in a representative sample of adolescents
(n = 2116) from the Madrid region (16). The final
sample used for the current study comprised 3571
adolescents (1864 girls) aged from 13 to 18.5 years
with valid data for the analysed variables. Specifically,
a total of 1554 adolescents (828 girls) belonged to
the AVENA Study, and 2017 adolescents (1036 girls)
to the AFINOS Study.
A comprehensive verbal description of the nature
and purpose of these studies was given to the ado-
lescents and their parents, and a written consent to
participate was requested from both parents and
adolescents. The AVENA Study protocol was
approved by the Review Committee for Research
Involving Human Subjects of the Hospital Universi-
tario Marqués de Valdecilla (Santander), and the
AFINOS Study protocol was approved by the Ethics
Committee of Puerta de Hierro Hospital (Madrid) and
the Bioethics Committee from Spanish National
Research Council (15,16).
Measurement of the risk of
eating disorders
In both studies, the risk of eating disorders was
assessed using the SCOFF questionnaire (17). This
questionnaire is a screening instrument originally
designed to be routinely used in all individuals con-
sidered at risk of such disorders, and it has been
validated in Spanish adolescents (18). The SCOFF
questionnaire consists of five eating-related ques-
tions asking about intentional vomiting, loss of
control over eating, weight loss, body dissatisfaction
and food intrusive thoughts. Answering positively
two or more items of SCOFF questionnaire has been
suggested as the threshold for a suspicion of a prob-
able eating disorder case (17).
Anthropometric measures
In the AVENA Study, two anthropometrists in each
city performed all measurements (19). Body weight
and height were measured to 0.05 kg and 0.1 cm
using a beam balance including a stadiometer (SECA
861, SECA, Hamburg, Germany). In the AFINOS
Study, body weight and height were self-reported by
the adolescents. In both studies, body mass index
(BMI) was calculated as weight/height squared
(kg m-2). The International Obesity Task Force-
proposed gender- and age-adjusted cut-off points
were used to classify adolescents according to their
weight status in underweight, normal-weight, over-
weight and obesity (20,21).
Measurements of physical fitness
Cardiorespiratory fitness (CRF) in the AVENA Study
was assessed by the 20-m shuttle-run test (22). The
20-m shuttle-run test is one of the most widely used
field tests to assess CRF in youth (http://
www.fitnessgram.net). Adolescents ran as long as
possible, back and forth, across a 20-m space at a
specific sound protocol that became 0.5 km h-1
faster each minute or period from a starting speed of
8.5 km h-1.
The test finished when the participant failed to
reach the end lines concurrent with the audio signals
on two consecutive occasions. Adolescents were
instructed to abstain from strenuous exercises within
the 48 h preceding the test. Last lap completed was
the individual score for each participant. Maximal
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oxygen consumption (VO2max, mL kg-1 min-1) was
estimated by the Leger equation (23). In the AVENA
Study, adolescents were classified according to their
CRF levels based on sex- and age-specific tertiles
(24).
In the AFINOS Study, the participants completed a
questionnaire that assessed their health status and
lifestyle based on previous questionnaires used in
several national and international health surveys (15).
A question about their physical fitness level was
incorporated into the questionnaire: how is your
physical fitness? The response options were scored
from 1 = poor to 5 = excellent. The use of self-
reported overall physical fitness has been shown to
be useful, reliable and valid in adolescents (25). In the
AFINOS Study, participants were classified into low,
medium and high fitness levels according to their
response to this question as follows: low (categories
1 and 2), medium (category 3) and high (categories 4
and 5).
Data analysis
Characteristics of the sample and output results of
the study are described as mean  SD or percent-
age. The Kolmogorov–Smirnov test was used to test
the normality of all continuous variables. Statistical
differences by sex in the samples were analysed
using the chi-squared test for qualitative variables
and by one-way analysis of variance for continuous
variables.
In both studies, underweight and normal-weight
adolescents reported a similar (0.5 vs. 0.6, P = 1 in
the AVENA Study) or slightly lower (0.6 vs. 0.9,
P = 0.04 in the AFINOS Study) number of positive
responses in the SCOFF questionnaire than normal-
weight adolescents, whereas obese adolescents
reported a higher number of positive responses in
such questionnaire than overweight adolescents (1.5
vs. 1.2, P = 0.049 in the AVENA Study, and 2.0 vs.
1.2, P < 0.001 in the AFINOS Study). Consequently
and for more robust analysis, overweight and obese
adolescents were combined in the same group
(hereafter called overweight adolescents), whereas
underweight and normal-weight adolescents (here-
after called non-overweight adolescents) were also
merged.
Logistic regression analysis was performed to
examine individual and combined association of
weight status (non-overweight and overweight) and
levels of fitness (low, middle and high) with the risk of
eating disorders development in each study. To
analyse the combined association of weight status
and fitness level subjects in each study, samples
were stratified into six groups (two groups according
to BMI status ¥ three groups according to fitness
levels) and the non-overweight/high fitness adoles-
cents were used as reference group. All logistic
regression analyses were sex- and age-adjusted. For
all analyses, the error was fixed at 0.05. All analyses
were performed using the SPSS statistical software
package (v.17.0) (IBM, Armonk, NY, USA) for
windows XP.
Results
The descriptive characteristics for the adolescents of
the AVENA and AFINOS Studies are shown in
Table 1. In general, both studies showed that boys
had higher levels of body fat and physical fitness than
girls, whereas girls reported higher levels of eating
disorders than boys. On the other hand, the preva-
lence of obesity was 4.6% (3.3% in girls, P = 0.001)
in the AVENA Study and 2.1% (1.0% in girls,
P < 0.001) in the AFINOS Study. The prevalence of
underweight adolescents was 4.8% (4.7% in girls,
P = 0.923) in the AVENA Study and 5.3% (6.7% in
girls, P = 0.005) in the AFINOS Study.
Tables S1 and S2 (supporting information) show
the proportions of positive responses in the SCOFF
questionnaire and the risk of developing eating dis-
orders by weight status and fitness levels. Overall,
overweight adolescents and those who had low
fitness levels had a greater proportion of positive
responses in almost all the questions, as well as a
higher risk of developing eating disorders. The asso-
ciations of weight status and physical fitness levels
with the risk of developing eating disorders for each
study are shown in Table 2. In both studies, the
results of the binary logistic regression analysis
showed that the adolescents classified as over-
weight had a higher risk of developing eating dis-
orders (both P < 0.001) than those classified as
non-overweight. Also, adolescents who had low or
middle level of physical fitness were more likely to
develop eating disorders than those with high physi-
cal fitness (all P < 0.001).
The combined associations of weight status and
physical fitness with the risk of eating disorders for
each study are shown in Fig. 1. In the AVENA Study,
(A) among non-overweight adolescents only those
with low fitness were at an increased risk of devel-
oping eating disorders compared with the high
fitness group (odds ratio [OR]: 1.65, 95% confidence
interval [CI]:1.07–2.55). Among overweight adoles-
cents, the ORs (95% CI) of eating disorders for
groups with low, medium and high fitness compared
with non-overweight adolescents with high fitness
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were 3.34 (1.77–6.31), 5.78 (3.46–9.66) and 6.23
(4.00–9.70), respectively.
In the AFINOS Study, (B) the ORs (95% CI) in the
non-overweight group were 1.85 (1.44–2.37) and
4.50 (3.06–6.63) according to middle and low fitness
groups, respectively, compared with the non-
overweight group with high fitness levels. In the over-
weight group, the ORs (95% CIs) for eating disorders
for groups with low, medium and high fitness com-
pared with non-overweight adolescents with high
fitness were 1.62 (1.03–2.57), 2.64 (1.84–3.80) and
5.12 (3.20–8.19), respectively.
Discussion
In the present study, we analysed the associations of
physical fitness and overweight with the risk of devel-
oping eating disorders in two large samples of
Spanish adolescents. The main findings of this study
indicate that there is an inverse association between
physical fitness levels and the risk of eating disorders
in adolescents, independently of weight status. We
also found that overweight adolescents had a higher
risk of developing eating disorders than non-
overweight adolescents. However, overweight ado-
lescents with high levels of physical fitness had a
lower risk of eating disorders than overweight ado-
lescents with low levels of physical fitness. To the
best of our knowledge, this is the first study suggest-
ing that physical fitness might attenuate the negative
influence of body fat on risk for eating disorder in
adolescents.
Eating disorders are serious, potentially life-
threatening conditions that can lead to very serious
physical health problems. The origin of eating disor-
ders is very complex. Individual and familial, biologi-
cal and psychological characteristics contribute. In
addition, a large number of previous research
projects have concluded that the period with the
Table 2 Odds
ratios (OR) and 95%
confidence intervals






AVENA Study† AFINOS Study‡
n OR 95% CI n OR 95% CI
Weight status
Non-overweight 1211 1 Ref. 1663 1 Ref.
Overweight* 343 4.91 3.63-6.61 354 2.45 1.83-3.22
Fitness levels
High 518 1 Ref. 1081 1 Ref.
Medium 518 1.51 1.05-2.16 729 1.73 1.37-2.17
Low 518 2.25 1.60-3.19 207 4.11 2.98-5.65
Analyses were sex- and age-adjusted.
*Including obesity.
†Weight status and physical fitness variables were measured.
‡Weight status and physical fitness variables were self-reported.
Figure 1 Odds ratios and 95% confidence intervals (error
bars) to assess the risk of developing eating disorders
according to weight status and physical fitness levels.
A = AVENA Study (measured variables). B = AFINOS
Study (self-reported variables).a Including obesity.
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greatest prevalence of eating disorders is the ado-
lescence and early youth (26). In Spain, only one
previous study involving 841 students, aged 12–19
years, determined the risk of developing eating dis-
orders using the SCOFF questionnaire (27). The
results of that study showed that 21% of the subjects
had significant scores in the questionnaire. This rate
is similar to and between the rates found in the
AVENA (18%) Study and the AFINOS (25%) Study.
The number of investigations examining the asso-
ciation of physical fitness on health outcomes in
youth and adults has increased substantially in
recent years. High fitness levels have been consist-
ently associated with physical unhealthy outcomes
such as obesity, hypertension, type 2 diabetes,
metabolic syndrome, cancer and skeletal health
problems(12). However, the scientific literature
focused on the relationship between physical fitness
and mental disorders is scarce.
Nowadays, the available information suggests that
improvements in physical fitness have short-term
and long-term positive effects on depression,
anxiety, mood status and self-esteem in young
people. For example, a school-based controlled trial
involving 198 students aged 15 years from Chile
showed that improving physical fitness was benefi-
cial for mental well-being. At the end of the program,
anxiety score decreased 13.7% in the intervention
group versus 2.8% in the control group, and self-
esteem score increased 1.3% in the intervention
group and decreased 0.1% in the control group (28).
Another study performed in 66 Hispanic children
showed that children included in an aerobic intensity
program significantly improved their fitness and
reported significantly (P < 0.05) less depression after
6 weeks (29). In a sample of 4888 adult participants
examined in 1988–1997, weak but significant corre-
lations were found between CRF and positive and
negative emotion (30). Our findings extend these
previous results because we have found a novel link
between physical fitness and the risk of developing
eating disorders.
Indeed, high physical fitness seems to protect
against the risk of such disorders in overweight ado-
lescents regardless of the methodology used to
assess physical fitness since in the AVENA Study
physical fitness was assessed by a field test (15),
while in the AFINOS Study it was assessed using a
self-reported question (16,31–33). The idea of fat but
fit was proposed in 1995 by Blair and colleagues,
who showed that within a fatness category, aerobic
fitness attenuates the risk of disease (34,35).
Although there is limited evidence, similar fat but fit
findings have been observed in youth related to
physical health outcomes (36) but, to date, there is
no evidence regarding the fat but fit theory on mental
health outcomes in youth.
Another finding in the current study was that the
association of physical fitness with eating disorders
was unclear in the group of non-overweight adoles-
cents. In the AFINOS Study, where the measure of
physical fitness was subjective, physical fitness levels
were negatively associated with the risk of eating
disorders (P < 0.001). However, in the AVENA Study,
where the measure of physical fitness was objective,
the association between physical fitness and eating
disorders was notably attenuated (P = 0.078). Like-
wise, the association between physical fitness and
eating disorders was stronger using self-reported
fitness than measured fitness. Self-reported physical
fitness may be influenced not only by real physical
fitness (i.e. physical health) but also by other health
dimensions (e.g. mental health, intellectual health,
social health and spiritual health) that might be inde-
pendent of adolescents’ weight status (37). Whether
other dimensions of health affects the answer on
self-reported physical fitness is unknown. And the
other way round, whether self-reported physical
fitness could be considered a proximate estimate of
overall health is also to be elucidated. This fact might
explain the differences observed in our study using
different procedures to measure physical fitness (38).
Taken together, these results suggest that improve-
ments on physical fitness should be developed using
a multifactorial approach based on multiple dimen-
sions of health to more effectively prevent eating
disorders in adolescents.
The main limitation of our study is its cross-
sectional design, which cannot establish causal rela-
tionships. However, the use of two large and
heterogeneous samples means that these results
can be generalized. Likewise, the results found with
the AFINOS Study must be interpreted with caution
because we only had self-reported measurements of
fatness and fitness. Consequently, our results in the
AVENA Study could be more valuable for public
health purposes.
Since physical fitness seems to be related to the
different health outcomes, physical activity programs
should be designed to improve the levels of fitness.
Reinforcing the need to include physical fitness
testing could also be interesting in health monitoring
systems. Longitudinal studies and randomized
control trials are still needed in this field to under-
stand the nature and relative importance of alterna-
tive determinants of physical fitness during
adolescence, and to verify the usefulness of alterna-
tive promotion strategies and recommendations.
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Conclusion
The present findings support the role of physical
fitness in preventing the development of eating dis-
orders in adolescents, especially in overweight or
obese adolescents. Hence, it would be important
and necessary to develop educational and public
health strategies to identify, prevent and treat these
health problems considering physical fitness as a
relevant measure for prevention.
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  AVENA study AFINOS study 
Fitness levels  Low  Medium High p Low Medium  High  p
SCOFF positive answers (%)       
Q1: Deliberate vomiting  37.8  36.3 28.6 <0.05 37.7 43.1  34.5  ≤0.001
Q2: Loss of control over eating  15.0  9.9 9.5 <0.05 32.9 17.6  11.3  <0.001
Q3: Weight loss  6.3  5.6 2.0 <0.05 11.1 9.5  8.4  0.412
Q4: Body image distortion  23.5  16.3 12.8 <0.001 44.4 25.6  11.8  <0.001
Q5: Impact of food on life  6.0  5.2 4.1 0.365 20.3 11.1  9.1  <0.001
At risk for eating disorder (%)  23.2  17.8 11.8 <0.001 49.3 29.2  17.9  <0.001
 
  AVENA study AFINOS study 
Weight status  Non‐overweight  Overweight a p Non‐overweight Overweight a  p
SCOFF positive anwers (%)     
Q1: Deliberate vomiting  31.5  44.2 < 0.001 37.6 39.5  0.498
Q2: Loss of control over eating  9.5  18.5 < 0.001 14.5 21.8  ≤0.001
Q3: Weight loss  2.3  13.0 < 0.001 7.9 14.8  < 0.001
Q4: Body image distortion  11.3  39.6 < 0.001 17.8 30.8  < 0.001
Q5: Impact of food on life  4.2  8.4 <0.05 10.6 12.6  0.517























































































































































imagen  y  el  sonido.  Desde  su  aparición  en  los  años  30  hasta  comienzos  del  siglo  XXI,  la 




La  influencia  social  de  la  televisión  se  produce  en  todos  los  niveles, 
independientemente del sexo, edad, nivel cultural o clase social de  los  televidentes, aunque 
son  la  infancia  y  la  adolescencia  quizás  las  poblaciones más  influenciables  por  este medio 
debido a la especial sensibilidad en estas edades al mundo audiovisual (Medrano et al., 1998; 
Guinsberg, 2003). La televisión se convierte en un proveedor de arquetipos y modelos (Jayme, 
1999),  que  puede  favorecer  la  aparición  de  TCA,  especialmente  entre  los  jóvenes  que  ven 





Existen  interesantes  investigaciones  en  las  que  se  analiza  en  población  infantil  y/o 
adolescente  la relación que la exposición a los contenidos e imágenes televisivas tienen en el 
desarrollo tanto de obesidad como de TCA (Liebert & Sprafkin, 1988). La principal conclusión 
de  las  mismas  es  que  el  tiempo  de  ver  la  televisión  se  relaciona  positivamente  con  la 
probabilidad de desarrollar este tipo de  desórdenes en estas edades.  Se ha observado que los 
niños  que  permanecen  4  o más  horas  al  día  viendo  la  televisión  día  tienen  un  IMC mayor 







o  más  horas  al  día  en  comparación  con  aquellos  que  la  veían  menos  horas,  y  además  se 
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la  televisión  permaneciendo  más  horas  diarias  viéndola  que  un  grupo  control,  y  además 
muestra cómo sus compras se ven más influenciadas por los anuncios publicitarios televisivos 
(Tiggermann  &  Pickering,  1996).  En  2003  este  mismo  equipo  estudió  la  vinculación  de  la 
exposición  a  la  televisión  con  la  insatisfacción  corporal,  desórdenes  alimentarios  y 






El  principal  objetivo  del  estudio  expuesto  en  el  presente  capítulo  fue  examinar  la 










‐ Los adolescentes que veían  la  televisión más de 3 horas al día  tenían más probabilidad de 
tener sobrepeso u obesidad que aquellos que la veían menos de una hora. 
102
 ‐  El  riesgo  de  desarrollar  TCA  es  mayor  en  aquellos  adolescentes  con  sobrepeso  que  en 
aquellos que no lo tienen. 


















































Television viewing time and risk of eating disorders in Spanish
adolescents: AVENA and AFINOS studies
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Abstract Background: Effective preventive interventions for both eating disorders and obesity in adolescence should be focused on
shared risk factors. We analyzed the association between television (TV) viewing time and the risk of eating disorders, as
well as the potential role of obesity in this association.
Methods: The sample consisted of a total of 3458 Spanish adolescents, aged 13–18.5 years, from the Food and Assessment
of the Nutritional Status of Adolescents (AVENA) and Physical Activity as a Preventive Measure of the Development of
Overweight, Obesity, Allergies, Infections, and Cardiovascular Risk Factors in Adolescents (AFINOS) studies.
Adolescents’ TV time was assessed by self-report. Body mass index was calculated and the adolescents were classified into
non-overweight and overweight–obesity. The risk of eating disorders was evaluated using the SCOFF questionnaire.
Results: Adolescents who watched TV >1 h/day had a higher risk for eating disorders, compared with those adolescents
who watch TV <1 h/day. Also, overweight–obese adolescents had a higher risk for eating disorders than those who were
non-overweight. Analyses across groups of TV viewing time and weight status showed similar trends, so that the higher
the time spent in TV viewing, the higher the risk of eating disorders, regardless of weight status.
Conclusions: TV viewing time might be a focal point for prevention of both eating disorders and obesity in adolescence.
Key words adolescent, eating disorder, obesity, television viewing.
The prevalence of clinically diagnosed eating disorders such as an-
orexia nervosa, bulimia nervosa and binge eating in adolescents is a
source of serious public health concern owing to the numerous
medical complications linked to these disorders.1 For example,
the American Academy of Pediatrics has described more than 40
health consequences associated with eating disorders in children
and adolescents.2 Given that the development and treatment of
eating disorders is complex and multifactorial, prevention remains
a major challenge.3,4
Obesity is another weight-related disorder with a high preva-
lence in adolescence. Many hormonal changes taking place in this
period affect body size and shape,5,6 and thus self-perception and
esteem; weight loss becomes, in consequence, a challenging issue.
Obesity is positively associated with eating disorders, and also
shares some of their risk factors.7 Some researchers have suggested
that effective preventive interventions for both eating disorders and
obesity in adolescence should be focused on shared risk factors.
One of these shared and potentially modifiable risk factor is media
use: television (TV) viewing being the dominant media pastime
among adolescents.8,9
There is scarce and mixed evidence regarding the role of TV
viewing time on the establishment and development of eating dis-
orders in adolescence. In addition, it is unknown whether weight
status mediates or modifies this potential relationship, because
many studies have found positive associations between TV view-
ing time and obesity in these age groups.10,11 Hence, it is unclear
whether turning off the TVmight be a favorable strategy to prevent
not only overweight but also eating disorders in youth, with special
emphasis being put on overweight and obese adolescents – a
population already at higher risk for eating disorders.12
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In order to identify future preventive and cost-effective initia-
tives, the aims of this study were to examine the association be-
tween TV viewing time and risk of eating disorders in Spanish
adolescents in two time-differentiated population-based studies,
and to determine whether obesity mediates this association.
Methods
Study design and participants
The present study includes data from two different research
projects: the Food and Assessment of the Nutritional Status of
Adolescents (AVENA)13,14 and the Physical Activity as a Preven-
tive Measure of the Development of Overweight, Obesity, Aller-
gies, Infections, and Cardiovascular Risk Factors in Adolescents
(AFINOS) studies.15 The AVENA and AFINOS are two cross-
sectional studies that were conducted in Spain between November
2000 and June 2002, and between November 2007 and February
2008, respectively. The AVENA study was designed to assess
the health and nutritional status of a national representative sample
(n = 2859) of Spanish adolescents. Participants for this studywere re-
cruited in five Spanish cities (Madrid, Murcia, Granada, Santander
and Zaragoza).13 The AFINOS study was designed to determine
the relationship between physical activity and health outcomes in
a representative sample of adolescents (n = 2116) from the Madrid
region.15 The final sample used for the current study consisted of
3458 adolescents (1826 girls) aged from 13 to 18.5 years with valid
data for the studied variables. In particular, 1711 adolescents
(915 female) belonged to the AVENA study and 1747 (911 female)
took part in the AFINOS study.
A comprehensive verbal description of the nature and purpose
of these studies was given to the adolescents and their parents,
and written consent to participate was requested from both parents
and adolescents. The AVENA Study protocols were approved by
the Review Committee for Research Involving Human Subjects
of the Marqués de Valdecilla University Hospital (Santander).
The AFINOS Study protocols were approved by the Ethics
Committee of Puerta de Hierro Hospital (Madrid) and Bioethics
Committee from the Spanish National Research Council.
Body mass index
The anthropometric procedures in the AVENA study were previ-
ously harmonized and described in detail elsewhere.16 In brief,
height and bodyweight were measured with the subjects barefoot
and wearing light underclothes. Height wasmeasured to the nearest
1 mm and bodyweight to the nearest 0.05 kg using a standard beam
balance with a stadiometer. In the AFINOS study, bodyweight
and height were self-reported by the adolescents. In both studies,
body mass index (BMI) was calculated as weight/height squared
(kg/m2). Sex- and age-specific cut-offs were used to classify ado-
lescents according to weight into non-overweight and overweight
(including obesity).17
TV viewing time
Time spent watching TV by the adolescents was assessed by
self-report in both studies. In the AVENA study, adolescents
were asked as follows: “How many hours do you usually spend
watching TV per day?” Adolescents had to select one of the fol-
lowing categories: (i) none; (ii) <½ h; (iii) ½–1 h; (iv) 1–3 h;
(v) 3–4 h; and (vi) >4 h. In the AFINOS study, adolescents re-
ported the habitual number of hours watching TV separately for a
typical weekday and weekend day in the following question:
“How many hours and/or minutes do you habitually spend
watching TV?” The average time spent in TV viewing was calcu-
lated using the following formula: (weekday TV viewing × 5 +
weekend TV viewing × 2)/7. To perform pooled analyses, answers
from both studies were grouped into three categories of TV view-
ing time: <1 h/day, 1–3 h/day, and >3 h/day.
Risk of eating disorders
In both studies, the risk of eating disorders was assessed using the
SCOFF questionnaire.18 The American Academy of Pediatrics has
suggested that the SCOFF questionnaire may be a suitable tool for
identification of eating disorders in children and adolescents. The
SCOFF questionnaire consists of five eating-related questions ask-
ing about intentional vomiting, loss of control over eating, weight
loss, body dissatisfaction and food intrusive thoughts. Answering
positively ≥2 items of the SCOFF questionnaire indicates a likeli-
hood of eating disorders such as anorexia or bulimia. The Spanish
version showed adequate internal consistency and criteria validity
for screening adolescent eating behavior disorders (81.9% sensitiv-
ity and 78.7% specificity).19
Statistical analysis
All analyses were performed using the SPSS v.18 for Mac (XXX Q6).
Descriptive statistics are presented as mean ± SD or percentage.
Statistical differences by sex were analyzed using one-way analysis
of variance (ANOVA) for continuous variables and chi-squared
test for nominal variables. Logistic regression analysis, adjusted
for age, sex and study (for pooled analyses), was performed to
examine the associations between (i) TV viewing time and weight
status; (ii) weight status and the risk of eating disorders; and (iii)
TV viewing time and the risk of eating disorders. Also, logistic
regression analysis was performed to examine the combined
influence of TV viewing time andweight status on the risk of eating
disorders. To analyze whether the associations between TV
viewing time and risk of eating disorders varied according to
weight status, subjects in each study sample were stratified into
six groups (3 groups according to TV viewing time × 2 groups of
weight status). The reference group in this analysis was non-
overweight adolescents who watched TV <1 h/day. OR and 95%
CI derived from logistic regression analyses are given. For all anal-
yses, significance was fixed at 0.05.
Results
Descriptive information is given in Table T11. In both studies, a
greater percentage of adolescent boys were overweight in compar-
ison with girls. In contrast, a higher percentage of adolescent girls
were found at risk for eating disorders than boys. There were no
differences in TV viewing time between the sexes. The associa-
tions between TV viewing time and weight status are shown in
Table T22. In the whole sample and separately for the AVENA and
AFINOS studies, adolescents who watched TV >3 h/day were
2 D Martínez-Gómez et al.












































































































approximately 1.5-fold more likely to be overweight than those
who watched TV ≤1 h/dayQ7 .
TableT3 3 lists the associations of weight status and TV view-
ing time with risk of eating disorder. Adolescents who were
overweight were more likely to be at risk for eating disorders
on pooled analysis. Noteworthy, the magnitude of the associa-
tion between weight status and risk of eating disorders was al-
most twice as strong in the AVENA study (OR, 4.6; 95%CI:
3.5–6.1) as in the AFINOS study (OR, 2.4; 95%CI: 1.8–3.2). In
contrast, adolescents who watched TV >3 h/day were 2.5-fold
more likely to developing eating disorders than those who watched
TV<1 h/day in the total sample. Even those who watched TV 1–3
h/day were also at risk for eating disorders (OR, 1.24; 95%CI:
1.03–1.49). Similar results were found when analyses were strati-
fied by study (Table 3).
Table T44 lists the combined influence of TV viewing and weight
status on the risk of developing eating disorders. In the total sample,
non-overweight adolescents who watched TV >3 h/day had a
higher risk of eating disorders compared with the reference group
(OR, 2.37; 95%CI: 1.73–3.25). Among overweight adolescents,
those who watched TV 1–3 h/day and >3 h/day also had higher
risks of eating disorders compared with the reference group (non-
overweight adolescents who watched TV <1 h/day; OR, 4.12;
95%CI: 3.08–5.53; and OR, 7.69; 95%CI: 4.91–12.02, respec-
tively). Additional analyses showed that overweight adolescents
who watched TV>3 h/day had the greatest risk for developing eat-
ing disorders than the other groups of weight status and TV viewing
time (all P< 0.01). Similar results were found when analyses were
stratified by study (Table 4). All analyses were repeated by sex
(data not shown) and the main results did not change.
Table 1 AVENA and AFINOS subject characteristicsQ8
AVENA study 2000–2002 Mean ± SD or % AFINOS Study 2007–2008 Mean ± SD or %
All Boys Girls Psex All Boys Girls Psex
n = 1711 n= 796 n= 915 N=1747 n=836 n= 911
Age (years) 15.0 ± 1.3 15.0 ± 1.3 15.1 ± 1.4 0.032 14.8 ± 1.3 14.8 ± 1.3 14.8 ± 1.3 0.257
Weight (kg) 59.7 ± 11.8 63.7 ± 12.8 56.1 ± 9.5 <0.001 58.4 ± 11.0 62.8 ± 11.8 54.4 ± 8.4 <0.001
Height (cm) 165.9 ± 8.6 170.8 ± 8.5 161.6 ± 6.1 <0.001 166.6 ± 9.0 170.6 ± 9.3 162.8 ± 6.9 <0.001
BMI (kg/m2)† 21.6 ± 3.4 21.8 ± 3.6 21.5 ± 3.3 0.077 21.0 ± 3.0 21.5 ± 3.3 20.5 ± 2.6 <0.001
Overweight‡ 21.4 26.0 18.3 <0.001 18.0 25.7 10.9 0.021
SCOFF positive answers 0.7 ± 1.0 0.6 ± 0.9 0.9 ± 1.0 <0.001 0.9 ± 1.1 0.7 ± 0.9 1.1 ± 1.1 <0.001
At risk for eating disorder§ 18.0 12.8 22.6 <0.001 24.3 16.7 31.2 <0.001
Television viewing time > 3 h/day 10.9 10.4 11.7 0.405 10.4 10.4 10.4 0.988
†Calculated using self-reported weight and height variables in the AFINOS Study. ‡Includes obesity. §Score ≥2 on the SCOFF questionnaire.
BMI, body mass index.
Table 2 Association between TV viewing time and weight status
All† AVENA Study 2000–2002 AFINOS Study 2007–2008
(n= 3458) (n= 1711) (n = 1747)
N OR 95%CI n OR 95%CI n OR 95%CI
Television viewing time (h/day)
<1 1417 1 Ref. 767 1 Ref. 650 1 Ref.
1–3 1669 1.10 0.91–1.32 754 1.26 0.98–1.62 915 0.93 0.71–1.23
>3 372 1.54 1.17–2.03 190 1.56 1.08–2.26 182 1.50 1.00–2.24
Analyses were adjusted for age and sex. †Additionally adjusted for study.
Table 3 Associations of weight status and TV viewing time with risk of eating disorder
All† AVENA Study 2000–2002 AFINOS Study 2007–2008
(n = 3458) (n = 1711) (n = 1747)
N OR 95%CI n OR 95%CI n OR 95%CI
Weight status
Non-overweight 2770 1 Ref. 1337 1 Ref. 1433 1 Ref.
Overweight 688 3.32 2.73–4.07 374 4.61 3.48–6.11 314 2.39 1.80–3.18
Television viewing time (h/day)
<1 1417 1 Ref. 767 1 Ref. 650 1 Ref.
1–3 1669 1.24 1.03–1.49 754 1.16 0.88–1.52 915 1.32 1.03–1.70
>3 372 2.54 1.96–3.29 190 2.30 1.59–3.34 182 2.82 1.97–4.04
Analyses were adjusted for age and sex. †Additionally adjusted for study.
Q4Television viewing time and ED 3













































































































In the present study we included data from two representative sam-
ples of Spanish adolescents to examine the association between TV
viewing time and risk of eating disorder. We also examined
whether TV viewing time might influence the harmful influence
of weight status on risk of eating disorder in these populations.
The main findings in this pooled analysis indicate that TV viewing
time is positively associated with risk of eating disorders during
adolescence, regardless of weight status. Thus, overweight adoles-
cents with longer TV viewing timewere more likely to develop eat-
ing disorders, than their overweight and non-overweight peers who
spent less time watching TV. The present results suggest, therefore,
that decreasing the time spent watching TV during adolescence
might be a key intervention measure for eating disorder prevention,
especially among those at higher risk (i.e. girls, and overweight and
obese individuals). Increases in the prevalence and incidence of
eating disorders in adolescents as well as their numerous medical
implications not only in this life period, but also later in life, make
the present results of public and clinical health interest.
Nowadays, there is growing evidence regarding the detrimental
impact of sedentary behaviors on health in young people.8,20Q9 TV
viewing – the principal sedentary pastime8,21– has been linked to ad-
verse outcomes in most health dimensions (e.g. physical, mental, in-
tellectual, or social) in both children and adolescents.22–26 TV
viewing time may play a key role on the onset of eating disorders
in adolescence by different mechanisms.4,27Q10 TV programming and
ads portray an unrealistic ideal body image and, therefore, a greater
exposure to the thinness ideal, rendering adolescents prone to engage
in weight control behaviors that may lead to an eating disorder.28,29
In Spain, for example, a cross-sectional national survey
performed in 1165 adolescents by Calado et al. found that a higher
exposure to TV sports and dieting content was associated with dis-
ordered eating.30 Also, as adolescents spend more time watching
TV, they spend less with friends and families. Given that TV
viewing is often an isolated activity,31 it may encourage behaviors
associated with eating disorders such as social isolation, anxiety,
agoraphobia, marginality, and other antisocial behaviors.32,33 In
addition to the two aforementioned perspectives, another possible
mechanism (with empirical support during the last decade), is the
potential of TV viewing to cause both obesity and an obsession with
thinness.
TV viewing is an obesogenic behavior, where adolescents are
sedentary, spend time without doing physical activity, consume un-
healthy foods, and are also influenced by ads that promote foods
with low nutritional value such as soft drinks, sugared cereals,
candy, or high-fat snacks.34 Obesity increases body dissatisfaction
owing to the pressure to have the ideal body size and shape, which
might lead, in turn, to eating disorders.7 In concordance with this
perspective, in the current study we found that TV viewing time
was positively associated with both overweight and the risk of eat-
ing disorders in pooled and sensitivity analyses.
Although the present findings also support this hypothesis, it
was unclear whether the relationship between TV viewing and eat-
ing disorders might be mediated by body fat. This question is of
special interest for practical reasons: to be able to simultaneously
address obesity and eating disorders in preventive medicine implies
greater economic efficiency, by means of addressing two condi-
tions within a single intervention, and a reduced risk of inadver-
tently causing one disorder while trying to prevent the other. To
the best of our knowledge, only two previous studies have provided
insights into this issue. Becker et al. assessed the impact of
prolonged exposure to TV on disordered eating among ethnic Fi-
jian adolescent girls.35 That study was a multi-wave cross-sectional
design conducted on 63 participants in 1995, within 1 month of TV
having been introduced to the area, and on 65 participants in 1998,
after TV had been broadcast to the area for 3 years. They found that
prevalence of scoring >20 on the 26-item eating attitudes test
(EAT) and of induced vomiting to control weight increased up to
16% and 7%, respectively, but there were no differences in BMI
between the samples.35 Q11The other study was conducted by
Martínez-González et al. on a region-wide representative sample
of 2682 girls who were 12–21 years old.36 That study had a pro-
spective design and participants completed the EAT (40-item ver-
sion) in 1997; girls who were free of any eating disorder in 1997
were reassessed after 1.5 years of follow-up. They identified 90
new cases of eating disorders using the EAT that were confirmed
later by a psychiatrist. After controlling for BMI, they found no dif-
ferences in the incidence of eating disorders according to the overall
number of hours the girls watched TV, but a marginally significant
trend was observed toward higher risk of eating disorders with
longer TV viewing time during a typical weekend day (OR, 1.05;
95%CI: 0.99–1.11 per 1 h increase in TV viewing time).36 Q12
Table 4 Influence of TV viewing and weight status on risk of eating disorder
All† AVENA Study 2000–2002 AFINOS Study 2007–2008
(n= 3458) (n= 1711) (n = 1747)
n OR 95%CI n OR 95%CI n OR 95%CI
Weight status Television viewing
time (h/day)
<1 1154 1 Ref. 621 1 Ref. 533 1 Ref.
Non-overweight 1–3 1341 1.18 0.95-1.47 579 1.05 0.74-1.48 762 1.27 0.96-1.69
>3 275 2.37 1.73-3.25 137 1.70 1.03-2.80 138 3.06 2.02-4.63
<1 263 2.99 2.16-4.13 146 3.85 2.47-6.00 117 2.21 1.37-3.57
Overweight 1–3 328 4.12 3.08-5.53 175 4.64 3.08-7.01 153 3.61 2.38-5.47
>3 97 7.69 4.91-12.02 53 12.67 6.76-23.77 44 4.34 2.23-8.43
Analyses were adjusted for age and sex. †Additionally adjusted for study.
4 D Martínez-Gómez et al.












































































































To extend the results of these studies, we examined whether TV
viewing time was associated with eating disorder independently of
weight status. We found a potential benefit of decreased TV view-
ing time in avoiding disordered eating in the adolescent population
with increased risk, that is, in overweight and obese adolescents.
Indeed, this detrimental effect was also important in non-
overweight adolescents, which increased the value of reducing
TV viewing time as a preventive measure to avoid future eating dis-
orders at the population level (e.g. school- and community-based
interventions). The present findings also support the hypothesis that
obesity and eating disorders should be treated with similar strate-
gies7 and, therefore, TV viewing time appears as a risk factor that
could serve as a focal point for combined preventive interventions.
One of strengths of this study lies in its relatively large sample
size, as well as its non-contemporary and heterogeneous character-
istics. Another strength was the use of the SCOFF questionnaire
because it is considered an efficient screening tool for eating
disorders2,37Q13 and has been validated in different languages,18,38,39
which contributes to comparisons among populations. Some limi-
tations in this study are, for example, the use of self-reported data
and the fact that the cross-sectional designs of the AVENA and
AFINOS studies do not allow the establishment of causal
relationships.
Conclusion
The present results in Spanish adolescents suggest that TV viewing
time is positively associated with the risk of eating disorder, regard-
less of weight status. Given that TV viewing time is also associated
with body fat,11 the present findings answer an important question
regarding the plausibility of working simultaneously toward the
prevention of eating disorders and obesity. Hence, intervention
studies that decrease TV viewing time for both eating disorder
and obesity prevention in adolescence are warranted.
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n  OR  95%CI  n  OR  95%CI 
Television viewing time  
< 1 h/d 664 1 Ref.  753 1 Ref.
1‐3 h/d 798 1.10 0.87‐1.40  871 1.08 0.81‐1.44





n  OR  95%CI  n  OR  95%CI 
Weight status  
Non‐overweight 1210 1 Ref.  1560 1 Ref.
Overweight 422 3.71 2.78‐4.94  266 3.10 2.34‐4.08
Television viewing time  
< 1 h/d 664 1 Ref.  753 1 Ref.
1‐3 h/d 798 1.35 0.98‐1.86  871 1.20 0.96‐1.50




















n  OR  95%CI  n  OR  95%CI 
Weight status  Television viewing time
 
  < 1 h/d 503 1 Ref. 651 1 Ref.
Non‐overweight  1‐3 h/d 591 1.32 0.84‐2.07 750 1.15 0.89‐1.48
  >3 h/d 116 4.40 2.54‐7.65 159 1.82 1.24‐2.66
 
  < 1 h/d 161 4.03 2.43‐6.71 102 2.58 1.65‐4.03
Overweight  1‐3 h/d 207 5.51 3.47‐8.75 121 3.53 2.34‐5.31











































































































































grupos  de  investigación  comienzan  a  estudiar  modelos  neuropsicológicos,  neurobiológicos, 
funcionales  y metabólicos  explicativos  de  la  etiopatogenia  de  los  TCA  a  los  que  añaden  el 
análisis  de  diversas  funciones  cognitivas  (Oltra  et  al.,  2012).  Así  una  amplia  variedad  de 
tecnologías médicas basadas en  la neurobiología,  la biología molecular o radiología y análisis 
psicológicos  son usados para estudiar  las áreas cerebrales y  las alteraciones cognitivas en  la 
población afectada por TCA.  
 
Actualmente  existe  una  controversia  acerca  del  inicio  de  las  posibles  alteraciones 
cognitivas  de  los  pacientes  con  TCA.  Mientras  que  algunos  autores  afirman  que  pueden 
aparecer déficits  cognitivos en pacientes  con TCA  como  consecuencia de una  reducción del 
metabolismo cerebral global, de  la perfusión  sanguínea o del normal  funcionamiento de  los 
neurotransmisores,  otros  consideran  la  posibilidad  de  que  estos  déficits  preexistan  al 
establecimiento de  los TCA y no  sean  solamente una consecuencia de  la enfermedad  (Silva, 
2008).  Sería  por  tanto  interesante  y  necesario  desarrollar  estudios  que  analicen  estas 
posibilidades en pacientes con TCA y en personas en  riesgo de padecer estos  trastornos, de 
forma que en base a los resultados obtenidos, se puedan reforzar los planes preventivos y de 




En el estudio AVENA  la medida de cognición se  llevó a cabo a   través del test TEA,   el 





En  el  estudio  AFINOS,  la  medida  de  cognición  se  evaluó  mediante  información  del 
rendimiento académico, el cual se define como el nivel de conocimientos demostrado en un 
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 área  o  materia  determinada  comparado  con  la  norma  de  edad  y  nivel  académico 
correspondiente  expresado  a  través  de  calificaciones  o  notas  (Jimenez,  2000).  Es  muy 
importante  tener  en  cuenta  que  aunque  se  ha  observado  una  relación  directa  entre  el 
rendimiento  académico  y  las  habilidades  cognitivas,  éste  se  ve  afectado  por  una  serie  de 
factores,  como  la  amplitud  de  los  programas  de  estudio,  las  metodologías  de  enseñanza 
utilizadas,  la dificultad de  emplear una enseñanza personalizada,  los  conceptos previos que 
tienen  los  alumnos  y  diversos  factores  socioeconómicos  (Benitez  et  al.,  2000),  que  no  se 
relacionan directamente con la cognición. Así, se ha puesto de manifiesto que “se puede tener 
una buena capacidad  intelectual y una buenas aptitudes y sin embargo, no estar obteniendo 












‐  En  el  estudio  AVENA,  los  chicos  tienen mejor  capacidad  tanto  verbal  como  numérica  en 
comparación con las chicas cuando se analiza su rendimiento cognitivo, pero por el contrario, 
la capacidad de razonamiento es mayor en las chicas. 
‐ En  el  estudio  AFINOS,  el  rendimiento  académico  en  la  asignatura  de  matemáticas  no 
presenta  diferencias  estadísticamente  significativas  entre  géneros,  mientras  que  las 
calificaciones en  lenguaje  son mejores en  los chicos y  las de educación  física, son peores en 
comparación con las obtenidas por las chicas. 












Según  los  resultados obtenidos, existe una  relación entre el  riesgo de TCA  y el bajo 
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Abstract Eating disorders (ED) can arise from a combination
of biological and psychological factors. Some studies suggest
that intellectual factors might be important in the development
of ED, although the evidence is still scarce. The aim of this
study was to examine the association between cognition mea-
surements (cognitive performance and academic achieve-
ment) and the risk of developing ED in adolescents consider-
ing their weight status. The sample consisted of 3,307 adoles-
cents (1,756 girls), aged 13–18.5 years, who participated in
the AVENA (n=1,430; 783 girls) and AFINOS (n=1,877;
973 girls) studies. Cognitive performance was measured by
the TEA test in the AVENA study, and academic achievement
was self-reported in the AFINOS study. ED riskwas evaluated
in both studies by using the SCOFF questionnaire. Body mass
index was calculated to classify adolescents as non-
overweight or overweight (including obesity). Overweight
adolescents showed a higher risk of developing ED than
non-overweight ones in both studies. In the AVENA study,
overweight boys with low performance in reasoning ability
showed increased risk of ED (p=0.05). In the AFINOS study,
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overweight boys with low academic performance in physical
education and non-overweight girls with low academic
achievement in all the areas analyzed showed higher risk of
ED than their peers (all p<0.05). Conclusion: No association
between cognitive performance and ED risk was found in
adolescents, while academic achievement was associated with
ED risk, especially in non-overweight girls. The non-
cognitive traits that accompany academic achievement could
influence the likelihood of developing ED in these girls.
Keywords Eating disorders . Cognition . Obesity .
Adolescents
Introduction
Eating disorders in adolescence have become a public health
issue worldwide [7, 11]. Over the last three decades, there has
been a dramatic increase in the prevalence of these disorders
[33], which are linked to substantial mortality and suicide risk
in these ages [12, 30]. Some biological (e.g., sex, genetic
inheritance, or neurobiological alterations) [15] as well as
psychological factors (e.g., depression, low self-esteem, an-
ger, sadness, or anxiety) [21, 25] may be key determinants in
the occurrence and progression of eating disorders. Although
the evidence is scarce and controversial, some studies suggest
that intellectual factors might play an important role in the
development of eating disorders [37]. For example, a low
cognitive performance has been suggested as a potential pre-
dictor variable for developing eating disorders [17], whereas a
high academic achievement has been highlighted as a protec-
tive factor [6].
However, these associations were found in adolescents
with diagnosed eating disorders, who usually are under-
weight, or have low levels of body fat [37]. On the other hand,
obesity might also have a negative influence on both cognitive
and academic performance [13, 18], making it crucial to take
into account the potential role of body weight status in the
association between cognition and the risk of eating disorders.
Hence, the present study aimed to examine the associations
between cognition measurements (i.e., cognitive performance
and academic achievement) and the risk of developing eating
disorders in healthy Spanish adolescents from two observa-
tional studies, considering the potential influence of body
weight status.
Methods
Study design and participants
The present study involves data from two different research
projects: the AVENA (Food and Assessment of the Nutritional
Status of Adolescents) [10] and AFINOS (Physical Activity as
a Preventive Measure of the Development of Overweight,
Obesity, Allergies, Infections, and Cardiovascular Risk
Factors in Adolescents) [36] studies. Both AVENA and
AFINOS are cross-sectional studies performed in Spain from
November 2000 to June 2002 and from November 2007 to
February 2008, respectively. The AVENA study was designed
to assess the nutritional and health status of a representative
sample (n=2,859) of urban Spanish adolescents aged 13 to
18.5 years [10], and the AFINOS study was designed to assess
health status and lifestyle factors through a survey completed
by a representative sample of adolescents aged 13 to 17 years
[36] from theMadrid region (n=2,116). The final sample used
for the current analysis comprised of 3,307 adolescents (1,756
girls) aged from 13 to 18.5 years with valid data for the
analyzed variables. Specifically, a total of 1,430 adolescents
(783 girls) belonged to the AVENA study and 1,877 adoles-
cents (973 girls) to the AFINOS study.
A comprehensive verbal description of the nature and
purpose of each study was given to the adolescents and their
parents, and written consent to participate was requested from
both parents and adolescents in each study. The AVENA study
protocol was approved by the Review Committee for
Research Involving Human Subjects of the University
Hospital “Marqués de Valdecilla” (Santander), and the
AFINOS study protocol was approved by the Ethics
Committee of “Puerta de Hierro” Hospital (Madrid) and the
Bioethics Committee from the Spanish National Research
Council (CSIC).
Body mass index
Body mass index (BMI) was calculated as weight/height
square (kg/m2). The International Obesity Task Force-
proposed gender- and age-adjusted cutoff points were used
to classify adolescents according to their weight status in non-
overweight and overweight (including obesity) [5]. In the
AVENA study, information on weight and height was obtain-
ed by standardized procedures with a Seca platform scale
(Seca, Hamburg, Germany) [10, 22]. In the AFINOS study,
body weight and height were self-reported by the adolescents.
The risk of eating disorders
In both studies, the risk of eating disorders was assessed by
using the SCOFF questionnaire [23]. This questionnaire is a
screening instrument originally designed to be routinely used
in all individuals considered at risk of such disorders, and it
has been validated in Spanish adolescents [29]. The SCOFF
questionnaire consists of five eating-related questions about
vomiting, loss of control over eating, weight loss, body dis-
satisfaction, and food intrusive thoughts. Answering affirma-
tively to two or more items of the SCOFF questionnaire has
230 Eur J Pediatr (2015) 174:229–236
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been suggested as the threshold for a suspicion of a probable
eating disorder case [23].
Cognitive performance and academic achievement
In the AVENA study, cognitive performance was mea-
sured by the TEA test (Scholar Aptitudes Test) [35].
The TEA is the Spanish version of the “SRA Test of
Educational Ability” [34]. This test measures the sub-
ject’s ability to learn by evaluating three areas: verbal or
command of language, numeric or speed and precision
in performing operations with numbers and quantitative
concepts, and reasoning, indicated by the ability to find
logical ordination criteria in sets of figures, numbers or
letters. Direct scores ranging from 0 to 33 are obtained
for each of these specific abilities.
In the AFINOS study, adolescents were asked to self-report
their last semester grades in Language, Math, and Physical
Education. Adolescents reported their grades in these subjects
on a five-point ordinal scale (1=excellent, 2=very well, 3=
well, 4=success, and 5 failure) [20].
Participants in both studies were classified in two
groups. In the AVENA study, adolescents who had
higher scores (≥50th of the median cohort) were in-
cluded in the high performance group, while adoles-
cents who had lower scores (<50th of the median
cohort) were included in the low performance group.
In the AFINOS study, adolescents were classified in
high and low achievement levels according to their
answer to the question: “what marks did you get in
Math, Language, and Physical Education in the last
semester?”. Possible answers (marks) ranged between
1 and 5; marks between 1 and 3 were considered high
achievement, while marks between 4 and 5 were con-
sidered low achievement.
Data analysis
Data are presented as means and SD for continuous variables
and percentages for discrete variables. The Kolmogorov–
Smirnov test was used to evaluate the normality of all contin-
uous variables. Differences between sexes were examined
by Student’s t test for continuous variables and by chi-
square test for discrete variables.Odds ratios (OR) were
calculated, and two-tailed Fisher’s exact test was used to
examine the association between weight status and the
risk of developing eating disorders according to sex and
the respective study. The same test was used in each study
to evaluate the association between the different levels of
cognitive performance and academic achievement with
the risk of eating disorders in relation to weight status
and sex. All statistical analyses were performed by using
SPSS v.17 for Windows XP. The level of significance was
set at 5 % for all tests.
Results
The descriptive characteristics for the adolescents of the
AVENA and AFINOS studies are shown in Table 1. In both
studies, girls reported higher risk of developing eating disor-
ders than boys (21.9 12.7 % in the AVENA study and 30.9 vs
16.5 % in the AFINOS study, both p<0.001). In contrast,
prevalence of overweight was higher in boys than in girls
(25.8 vs 17.7 % in the AVENA study and 25.1 vs 10.8 % in
the AFINOS study, both p<0.001). With regards to cognitive
function, boys enrolled in the AVENA study presented higher
levels of cognitive performance in verbal (21.39 vs 20.04
score, p<0.001) and numeric ability (15.15 vs 12.85 score,
p<0.001) than girls, whereas girls had higher levels in rea-
soning ability (17.57 vs 18.77 score, p<0.001) than boys. In
the AFINOS study, boys had higher levels of academic
achievement in language (3.25 vs 2.97 score, p<0.001) but
lower levels in physical education (2.23 vs 2.46 score,
p<0.001) than girls.
The associations between the risk of developing eating
disorders and weight status by sex and the respective
study are shown in Fig. 1. Boys and girls classified as
overweight showed a higher relative risk of developing
eating disorders than those non-overweight in both stud-
ies (boys: OR=4.4 in the AVENA study and 2.5 in the
AFINOS study; girls: OR=1.9 in the AVENA study and
2.5 in the AFINOS study; all p <0.001).
Table 2 shows the risk of developing eating disorders
associated to cognitive performance, according to sex and
weight status in the AVENA study. A tendency to increased
risk of eating disorders was observed in both boys and girls in
the low performance group for each cognitive measurement,
but without reaching statistical significance. However, a bor-
derline significance was found in overweight boys with low
reasoning ability (35.1 vs 24.6 %, p=0.050).
The results obtained in the AFINOS study for the same
analysis are shown in Table 3. In this sample, a significant
increased risk of eating disorders with low academic achieve-
ment was found in non-overweight girls for all measurements
(33.5 vs 25.6 % in Language, 33.6 vs 25.2 % in Math, and
36.2 vs 27.1 % in Physical Education, all p<0.05) and in
overweight boys for lower achievement in Physical
Education (45.8 vs 21.8 %, p=0.002). In the other
groups evaluated, a tendency to an increased risk of
eating disorders was also found to be associated with
low academic achievement, although it did not reach
statistical significance.
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Table 1 Descriptive characteristics of the study samples
AVENA study (2000–2002) AFINOS study (2007–2008)
All, n=1,430 Boys, n=647 Girls, n=783 p (sex) All, n=1,877 Boys, n=904 Girls, n=973 p (sex)
Age (years) 15.41±1.25 15.37±1.22 15.44±1.27 0.303 14.82±1.27 14.78±1.27 14.86±1.27 0.213
Weight (kg) 60.39±11.79 64.97±12.46 55.92±9.08 <0.001 58.34±11.07 62.43±11.94 54.36±8.43 <0.001
Height (cm) 166.68±8.81 171.85±8.09 161.62±6.13 <0.001 166.49±9.21 170.45±9.61 162.65±6.89 <0.001
Body mass index (kg/m2) 21.69±3.31 21.92±3.52 21.38±3.07 <0.001 20.98±2.96 21.44±3.19 20.53±2.64 <0.001
Overweight (%)a 21.7 25.8 17.7 <0.001 17.7 25.1 10.8 <0.001
SCOFF affirmative answers (%)
Q1: Deliberate vomiting 34.0 29.9 38.0 <0.001 36.9 31.1 42.5 <0.001
Q2: Loss of control over eating 11.2 10.0 12.4 0.002 15.6 12.4 18.7 <0.001
Q3: Weight loss 4.4 4.7 4.0 0.682 9.9 10.9 8.8 0.122
Q4: Body image distortion 17.3 9.1 25.3 <0.001 20.0 11.5 28.1 <0.001
Q5: Impact of food on life 4.7 3.9 5.5 0.010 10.9 8.9 12.8 <0.001
At risk for eating disorder (%)b 17.3 12.7 21.9 <0.001 24.0 16.5 30.9 <0.001
Academic achievement (score)
Language (1–5) – – – 3.10±1.31 3.25±1.28 2.97±1.32 <0.001
Math (1–5) – – – 3.18±1.35 3.13±1.34 3.24±1.36 0.090
Physical education (1–5) – – – 2.34±1.08 2.23±1.04 2.46±1.10 <0.001
Cognitive performance (score)
Verbal ability (0–33) 20.65±5.85 21.39±5.82 20.04±5.82 <0.001 – – –
Numeric ability (0–33) 13.89±4.90 15.15±5.02 12.85±4.54 <0.001 – – –
Reasoning ability (0–33) 18.23±5.57 17.57±5.79 18.77±5.32 <0.001 – – –
Values are expressed as mean±standard deviation (continuous variables) or percentage (categorical variables)
a Including obesity
b A score of ≥2 in the SCOFF questionnaire indicates a likely case of eating disorders
Fig. 1 Odds ratios to assess the
risk of eating disorders according
to weight status and sex;
*p<0.001 (two-tailed Fisher’s
exact test)
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Discussion
In the present study, we analyzed the association between two
measures of cognitive function, cognitive performance and
academic achievement, and the risk of developing eating
disorders in two large samples of Spanish adolescents consid-
ering their sex and weight status. The main findings suggest,
on the one hand, that overweight boys with lower reasoning
ability or lower academic achievement in physical education
might present an increased risk of developing eating disorders
and, on the other hand, that non-overweight girls with lower
academic achievement might be at higher risk of developing
eating disorders than those with higher academic
performance.
Cognitive performance is defined as the capacity to per-
form mental processes of reasoning, remembering, under-
standing, and problem solving [2]. Previous studies have
shown deficits on cognitive performance in patients with
eating disorders [37, 38]. For instance, in 2006, Steinglass
and colleagues found cognitive flexibility problems in patients
with anorexia nervosa, although other cognitive functions
were normal [31]. In 2008, Chui and colleagues analyzed
female patients with a history of anorexia nervosa and found
deficits in cognitive functioning over a broad range of neuro-
psychological domains (verbal abilities, cognitive efficiency,
reading, mathematics, and long-term verbal memory) com-
pared with healthy aged-matched controls [4]. More recently,
Koyama and coworkers, in 2012, found that patients with
Table 2 Risk of developing eat-
ing disorders (%) in adolescents
according to cognitive perfor-
mance levels by sex and weight
status in the AVENA study
Non-overweight Overweight
% at risk OR p % at risk OR p
Boys
Verbal ability High 4.5 1 0.241 26.4 1 0.174
Low 7.3 1.73 36.6 1.61
Reasoning ability High 3.5 1 0.234 24.6 1 0.050
Low 7.9 2.47 35.1 1.65
Numeric ability High 4.6 1 0.159 27.7 1 0.307
Low 7.8 1.83 35.3 1.42
Girls
Verbal ability High 17.4 1 0.234 42.6 1 0.861
Low 21.2 1.25 40 0.89
Reasoning ability High 18.6 1 0.553 38.7 1 0.310
Low 20.5 1.12 44.3 1.26
Numeric ability High 18.6 1 0.686 37.3 1 0.590
Low 20.1 1.09 43.5 1.29
Table 3 Risk of developing eat-
ing disorders (%) in adolescents
according to academic achieve-
ment levels by sex and weight
status in the AFINOS study
Non-overweight Overweight
% at risk OR p % at risk OR p
Boys
Language High 11.6 1 0.248 22.6 1 0.178
Low 14.8 1.35 31.3 1.55
Math High 12.0 1 0.352 25.2 1 0.539
Low 14.5 1.27 29.5 1.24
Physical education High 12.4 1 0.181 21.8 1 0.002
Low 18.2 1.55 45.8 3.03
Girls
Language High 25.6 1 0.016 47.2 1 0.402
Low 33.5 1.46 57.6 1.51
Math High 25.2 1 0.012 51.9 1 0.846
Low 33.6 1.45 49.0 0.89
Physical education High 27.1 1 0.033 47.4 1 0.384
Low 36.2 1.53 58.6 1.57
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restrictive anorexia nervosa and a very low body mass index
showed significantly reduced full-scale intelligence scores
[14]. In our study, however, low level in reasoning ability
was associated to higher risk of eating disorders only in the
overweight boys from the AVENA study.
Academic achievement is the educational goal that a stu-
dent, teacher, or institution accomplishes over a certain period,
and although it is directly related to cognitive performance, it
is not exactly the same [8]. A large number of factors other
than cognitive abilities can help shape an individual’s academ-
ic performance [24, 26]. Non-cognitive traits and skills rele-
vant to academic achievement typically include variables such
as attitude, curiosity, interest, attendance, personality or tem-
perament variables, motivation and effort, as well as school
climate, the extent of parental support and the provision of
appropriate learning experiences [27, 32]. In the AFINOS
study population, a significant relationship was found be-
tween academic achievement in all areas analyzed and the
risk of developing eating disorders in non-overweight girls,
and also between academic achievement in physical education
and the risk of eating disorders in overweight boys.
Associations between academic achievement and the risk of
developing eating disorders have been previously reported,
but results are still not conclusive. Some researchers have
suggested that academic achievement seems to be related to
disturbed eating behavior in adolescents [16]. In the recent
years, adolescents and young adults with eating disorders have
been reported to show poor academic performance [28, 38].
For example, in 2008, Yanover and coworkers examined over
1,500 young students and pointed out at a positive association
between eating disturbances and interference in academic
achievement. In addition, these authors found a negative
correlation between academic interference scores and average
final marks [38]. This allows to infer that eating disturbances
may be negatively associated with academic performance
represented by final marks. Alternatively, high academic per-
formance has been suggested as a protective factor for eating
disorders [6]. Other studies, on the contrary, found no differ-
ences in academic performance between adolescents at risk
and not at risk of developing eating disorders [9]. Moreover,
more disordered eating behaviors were reported by Livazovic
and colleagues in young subjects aged 15–20 years showing
high academic achievement [19].
The data from the AVENA and AFINOS studies could
suggest that the study of the relationship between eating
disorders and academic performance should consider the rel-
ative contributions of different factors, like sex and body
weight status, and also the non-cognitive components of aca-
demic achievement. In this regard, the AFINOS study showed
an association between risk of eating disorders and low aca-
demic achievement in non-overweight girls, but the AVENA
study did not find such an association with the cognitive
component; we could therefore speculate that non-
overweight girls would be more susceptible to the non-
cognitive traits of academic achievement. In view of these
results, it can be suggested that adolescents are highly suscep-
tible to the school environment, although up to date this
conclusion has not been demonstrated by strong empirical
evidence. In fact, some analyses have shown that girls are
more sensitive to the school–class context than boys and that
they also perceived more school-related pressure [3]. In over-
weight boys, the explanation would be different; perhaps the
ability required to obtain high grades in physical education
could be related to physical ability, which may be impaired by
obesity [1].
The current work presents several limitations. The first and
main one is the cross-sectional design of the studies analyzed,
which does not permit to establish causal relationships; sec-
ondly, the results regarding academic achievement and weight
status in the AFINOS study must be interpreted with caution
because this information was self-reported by the participants.
However, the use of two large and heterogeneous samples of
adolescents means that these results can be generalized.
In summary, the present findings suggest a link between
lower academic achievement and the risk of developing eating
disorders in non-overweight girls, although this relationship
may not be directly mediated by purely cognitive abilities. In
boys, the relationship between cognitive performance and
academic achievement is unclear, and therefore further longi-
tudinal studies should be required in the near future in order to
explore these findings.
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Las  investigaciones  llevadas a  cabo en  los últimos años han puesto de manifiesto el 
alarmante incremento en la prevalencia de los TCA. Se ha reconocido a los adolescentes y los 
adultos  jóvenes  especialmente  del  género  femenino  como  los  grupos  más  vulnerables  a 
desarrollar  estos  trastornos  junto  con  algunos  grupos  poblacionales  específicos  como 
deportistas,  bailarinas,  varones  homosexuales  o  algunos  pacientes  de  determinadas 






modelos  explicativos  adecuados  que  incluyan  la  comprensión  de  la  interacción  entre  los 
diversos  factores,  con  el  fin  de  desarrollar  estrategias  de  prevención  y  tratamiento 
especialmente en adolescentes con TCA (Stice et al., 2010). 
La presente tesis doctoral evalúa la posible implicación de factores biológicos como la 









imagen corporal  ideal, y por otro  lado, el consumo de alimentos poco saludables  (Corsica & 
Hood, 2011). 
Debido  por  lo  tanto  a  que  la  prevalencia  de  obesidad  está  aumentando 
considerablemente entre  los adolescentes españoles  (4 de cada 10  jóvenes sufren exceso de 
peso (Sánchez‐Cruza et al., 2013), se hace necesario estudiar su posible relación con los TCA en 
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 este  grupo  etario  español,  ya  que  hasta  la  fecha  existen  muy  pocos  estudios  que  hayan 
estudiado dicha relación, y  los que hay han analizado una única medida de obesidad, el  IMC. 
Ante esta situación resulta adecuado plantear un estudio más profundo en donde la obesidad 
sea  evaluada  no  solo  a  través  del  IMC,  ya  que  el  IMC  no  está  totalmente  aceptado  por  la 
comunidad científica como  reflejo de  la obesidad, sino como una medida de clasificación en 
estudios epidemiológicos, y hay situaciones determinadas en las que puede llevar a confusión. 






El  análisis por  tanto de medidas  antropométricas  tales  como  la  circunferencia de  la 
cintura, el índice cintura‐cadera, el índice cintura‐altura y la suma de los pliegues subescapular, 
suprailíaco, tríceps, bíceps, muslo y pantorrilla junto con el IMC  y su relación con el riesgo de 




de  grasa  se  relaciona  claramente  con  el  riego  de  desarrollar  TCA  en  los  adolescentes 
españoles, algo que ya se preveía en base a los estudios ya realizados, pero que se corrobora 
gracias al uso de varias medidas de adiposidad. 
La  relación entre  condición  física  y  salud  (especialmente  la  salud  cardiovascular) ha 
sido bastante estudiada y  la  literatura existente hasta el momento pone de manifiesto que  la 
capacidad  aeróbica  y  la  fuerza muscular,  componentes  de  la  condición  física,  son  potentes 
predictores de morbilidad y mortalidad por causa cardiovascular tanto en varones (Metter et 
al., 2002; Carnethon et al., 2003; Kurl et al., 2003;  )  como en mujeres  (Metter et al., 2002; 
Carnethon et al., 2003; Gulati et al., 2003; Mora et al., 2003). Además el papel de una baja 
forma física como factor de riesgo cardiovascular ha sido analizado y supera incluso al de otros 








Ante  la teoría de Blair, en  la que se propone una buena condición  física como  factor 
protector de  salud en personas obesas  (Barlow et  al., 1995;  Lee et  al., 2005), nosotros nos 











un factor de riesgo de  los TCA, ya que  la  imposición y valorización de  la figura de  la delgadez 
del cuerpo (Neumark‐Sztainer et al., 2007;   Field et al., 2008) como modelo estético corporal 
ideal junto con la estigmatización de la obesidad en los medios de comunicación (Paxton et al., 
2006), y  la presión ejercida por grupos de amigos y  familiares para  cuidar el peso  corporal, 
pueden convertirse en ocasiones en el detonante de estas psicopatologías  (Ruiz‐Martinez et 




Según  las  investigaciones  que  se  han  llevado  a  cabo  la  exposición  a  los medios  de 
comunicación parece que precede a la aparición de los TCA (Martinez‐Gonzalez & Irala, 2003), 
ya que en  la televisión se difunden  ideas, modelos e  innumerables productos y servicios que 
no reproducen a la mujer ni al hombre común o con un peso corporal saludable (Ruiz‐Martinez 
et  al.,  2010).  En  2008,  Clark  y  Tiggemann,  realizaron  un  estudio  longitudinal  con  mujeres 
púberes y encontraron que un mayor  tiempo de exposición a  los programas de  la  televisión 
predecía  la  interiorización de  los  ideales de apariencia un año después  (Clark & Tiggermann, 
2008). Por otro lado, otras investigaciones que han analizado la relación entre los medios y los 





Ante  esta  situación  resulta muy  interesante  analizar  la  relación  entre  el  tiempo  de 










La  evidencia  científica  también  nos  indica  que  los  TCA  resultan  de  la  interacción 
compleja  de  factores  psicológicos,  biológicos  y  socio‐culturales  que  interfieren  en  el 
comportamiento  del  individuo,  dificultando  la  comprensión  de  su  etiología  (American 
Psychiatric Association, 2000).  
 








En  el  análisis  que  nosotros  hemos  llevado  a  cabo  (capítulo  4  de  la  presente  tesis),  
hemos estudiado  la  relación entre  factores cognitivos y  su posible  relación con el  riesgo de 
TCA  en  adolescentes  (Veses  et  al.,  2015).  Los  resultados  obtenidos  nos  indican  que  la 
capacidad cognitiva, valorada de manera objetiva mediante test, no se relaciona con el riesgo 
de  TCA  en  el  grupo  poblacional  analizado;  en  cambio,  el  rendimiento  académico  que  se 
relaciona directamente con dicha capacidad pero no solo depende de ella, podría tener cierta 






Después del análisis estadístico  llevado a  cabo  y en base a  los  resultados obtenidos 




por  el  momento,  y  en  base  a  nuestros  resultados  no  podríamos  precisar  qué  factores  no 
cognitivos  son aquellos que más  influyen  sobre el  riesgo de desarrollar TCA. Por  tanto,  son 





Una  vez  concluido  el  estudio  de  los  diversos  factores  expuestos  con  los  datos 
procedentes del estudio AVENA y AFINOS, se debería añadir que aunque dichos factores han 
sido separados para poder llevar a cabo un estudio pormenorizado y claro, hay que considerar 
que  todos  ellos  interaccionan  entre  sí,  siendo  precisamente  la  interacción  entre  factores 
biológicos,  psicológicos  y  socioculturales,  la  que  produce,  no  solamente  la  vulnerabilidad  o 
predisposición a padecer un TCA, sino el comienzo y el mantenimiento del trastorno. Por ello, 
exponemos  la  necesidad  de  seguir  trabajando  en  el  tema,  identificando  nuevos  factores 
implicados en el riesgo de desarrollar TCA y la interacción de todos ellos. 
 
Hasta el momento el estudio de  los TCA ha sido realizado en  la mayoría de  los casos 
sobre pacientes que habían sido diagnosticados de este tipo de patologías. Tras los resultados 
aquí expuestos, y teniendo en cuenta que  el estudio de riesgo en individuos sanos ha sido un 






























































































2. Una  buena  condición  física  ayuda  a  reducir  el  riesgo  de  desarrollar  trastornos  del 
comportamiento alimentario, especialmente en adolescentes obesos. 
3. El  tiempo  de  ver  televisión  puede  incrementar  el  riesgo  de  padecer  trastornos  del 
comportamiento alimentario en adolescentes, especialmente en adolescentes obesos. 
4. Los  factores  no  cognitivos  asociados  al  rendimiento  académico  pueden  influir  en  el 
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